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jJjJI ^_S J^ILaa LT^" 

^J-C IaSAj-S jA^jA *Jd* ^ eA-iAAj) dSj . <a_oIa_ 1I 
LjjIVvIl breeding j^LlL-cu^I olj\q1 

‘d?od* <jjlllj HI 1 1 1\ 1 1 ij^ J^jlLLjJ 

Oj(J l=Li ^1 ol ^ — <-aJl SjHa cu^U 

. (J^Jl call J_o CjI jIjlIII 

<aKj J si L^AJ^A <Ajllil ^ <_OAAJ 

cJijLkil JAAA I^aI LoS <<U1jl^JI < UJ d\fl.ll 

(j^AA (Jaa^A ^aJI ^A^jJjAjJI Ia <1 IIaJlII 

Sj(J^Jsl J A-tAiL^Jsl ^ O ^X>Sj) ^.*1 \ ^jAll ill 

Tj^aa^Ia ^JlAI dAS (A codJ CxSjJI ^-Sj . I il-La» 

<jloIaJI ^jIj LJI ^_S 4atvaj J i£. Cjl olHoj 

< H I i-uU I 1 JAAA ^. Sj J ^ - T ' ._ ^ Iaa Ia 

^cjlsJI d)Ltli • l^ld ^ll^£.^l <-o,dAJ dlljj 
JLoSIa Jlolllj i 1 JA^J-O (^dll ^-oIaJI 

i HLUJI genome * >^lid 1 <aaJjlII iLloLLJI 

. Cj IaAOOJL^JlI 1 ^yQ dA^j-O jxLol JjUU_<jJI d^-OA I 
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llA j)dl i .^XLxJI d^.Lill 4 _loS v 4t^u j£ jda dud <LaiLyil <L^sLl. j 4 _j jl jXI j^IsLlU £■ uil&SJI ^fcjl ja ^jJ JxAflitl oLdJI jd) liilldJI 

4-»aa.j L5 it J^i-s=uaJJ <icaJI jd OSj (^1 ^ Oj^laa. jl jSdiU jd j <<UjjJI 3 pIj jJ eiliuaJI 3 j-lsu^JI J&adl jd 4J oLilJI 

i ^ ^jdla Lad 14. alaJU ^e-iUaXI £jla Jxa ^ ISLilsI ULluSJI <_iaa.L_<aa <jjVI jl ja^JI jl <noodles <-iii^sJI j^LodLaj .oLaj^JlSJI jd 4Jt-»jj-u 

.^jLadJI ^dJj-aUI jldlaJI 



UjJ ^ (jj jjifjl jJ-' 

jJlC oI^)JlL1I J-aA> (^/-oQJI ^j»a c-Jj ts*i\ jl is * >^h 

iLs < I . *1 J xJI L^_Jl 3 jt. UJL> ^lll ^LS-S^lil 

(Jd-Asll J[j) A^^kll Ujl CuUI ^Xual (jl U\fc 

^ a subsistence farmers cJ 1—4^1 

J-liil L$di £_a CUJ ^jJI jaJLsJI j^Lalla 

j)_a 1 j,^V > V ^ id ^ ' ^1 <-2».J jJ <<Jl£.|j^J 

.<UkJl ^-^laJI laLallj JjJUllI 
J j^^ . 1 1 lj — $J <JI ^ <d1 ^ lfij 

I <jJU-OlJ 3 ^lajAJiJI 6jdUL3 <Lt^d| <JJ Lojlo 

La 6 jL*_S <1 X i/'Ts j I 6 J-^-U jXJJ ^ I 

<lld <1 aLt-l| . Ja^lj ^ ^ L_lllll 

<aLlLo ^jawA <£, JjtjJsl 1^1 cuill CatlLil J 

< LulJl^. < cojL^JLc cl)' (_ 5 ^| Jd-al 1^ i \» ^ 

: j jGJI j-jj <_u J[j) A^^.11 (2x3^ 

>! 

cjl l^-lj l3 — 

I JJfc ^J-O J .(j-ijllj \x \ O ">> 1 m/ll 


Who Grows Cassave? (*) 
Room For Improvement (**) 


" 'jrUu^-tU' ^JL^b4 4 <"i 

j» “ y * jducua IjLxiSJI ^jl 
^ jdiis ^Jl 3 i. >iML> oLa jjJlsJJ 
^ b\ jstf I jl VI ^LaJI ^1 j5a 
^1 c£jJ-» jl j5dd <Ldt jlolfcVI 
(jo^uaLiJI .4ddid 

(Ol-UdJjdil MlU^> I jdu2id Jddd 4d| 

.dLjjJI ^ j_sddJJj E j A jujdQdaJLlj 
:4d1 L^la cj j) iC oLuJI I 


4d^Jbu3 ( aO jaJ I jl OHII £-*j-u ■ 

.cuttings JijJI ja ^Ijj ^*3 Id aal* ■ 
l(j"i \'\ \ ^ <GLtl jj (jOLa-j ^1 Laus 

^ I^JJ 4x - o 1 ^ 1 ^^ i >*\ % "v i ^ 4 ^ 11 ^.^]) 

.,jol jd^la 3_>L^aVI ^ 


jl j^dXI jdi <ldlA, ^dlsU jiJ I jl ■ 
^■AfauaJI ^ 4il_u^»1 jo» \ JjLij uu n'i \ 
JUiJI ^1 ^-cA^-i jj Ljuj <j_uLluJL> 
.SlijJI j 


I ( jxiLlll dll^ ^<n < la — <_ul A x \j 

J-oju ^iJI ^ I j Caljlj Cal ill I 

^ <Ia — <_oa Jd-ol ^ Ul — j/djjdll 

- <111 ^ 32 <^UJI 111 : „< 1 1 Jljjl 
.B j A : jjAjLua II jlIJJj 
jSi vi m : ^ n c ii ^ Vj 

(J-aa^jLa <11 1 . <JLoJeJl j Cal^)l^H cuVl jj-o 

<djjJlj c_^l IdaJl jj a 1 J ida. Ijj uaa 

^j-o ^iLstla La <-<jj ^<1^.1a1Ij < wA^^.11 

j-aVI j pests j*l J-gJI ^ ^.llJI t s hll 
<llkJl (Jdja^l ^_lc <laL& dill a a <11 1 a^ 

.<LLl^JI ^j-2j ■ dal jj\ ^Jl ia c<xa_ulll 

(JS^Ll <a^Jl A^ill SjUl <a — i_al (jl 

^JLaa^.| <111 ^_S 80 Jd-ol l^l 1 1 i\ 1 1 

<111 ^ 35 — aill V — 2 JI I — $-ajj 

^Jl <^la-ill cdj jl^JI Jju-^L^-a ^_S 

dalj HL-u^JI <-d jj (j\aI\ j^-OtS <dllj 

Idi 6 jl J_^G (j^-od LaS <<1 coll jj_a 
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^_k jMjJI jLgjlC .1 JjlLIJ (jC- 

^j_G 5a coa isLaiL dU Jj < Jj^a ‘-kJ jc-o-sJI 

J-C 1jui U<i ^xa ^j_gj Ua l A < I*N II J 

^-k ^JLsJI liL-uUl J ^1 jkoLcul 

(j-& J^jil k <l=L3kJJ 

iakdJ <<_»jjJI <L»jLala UaL_u^JI 

strains {jj \ jj ^ a ^LlaVI j^La <_uVI ^1 

J^-k. ^-k 1 is~i \ I j£.L_ua Jj 3 <<La_!liJJ ULkJI 
( j-^ ja^.1 JAC ,^-k liLcuUI ( j-° cajjak 

(j^-ij-3 ok^al do-2>*-adaj I J j3j . <Lg^_LI CjLjJlLI 

Cjj^ ill I ( j"° ^ j ^ kl^al ^j| LlLjI^J ^JUak 
<<JU_uLoWI <JUULO^fl ( j^Lx^VL<ao£. ( J ( J^^^I 
JlLo Cj I Jajooajj Ik! I j dlaj-llj J_> J_ 2 sJL> dl Ij^j 

Jlcuj .^jkilllj CA^Jjk -LJojJIj ^^jlll 

Hybrid Technology (*) 


^Laju_uL oLiJit-il Ual t ii\ II jIaIs! 

jLkJI £y G J 3UV1 I 0-0 <dl)l jJ U&^ajikll 

• <Jj. < jlK <ak jLgjl£.VI 


4 jL§j 

la (< jlufiL C-U^j>) Lj^.1 ^aufcl 


<-U> 


6^ O' 


UI_OUI 


^JLlg ^_LS . J-i-OuG ^ 1 <JlL j-g ^_3 LI du 

^-J J)\^>. djl J_L iIO)> L^ 1 1 G \ — CjLjlsju-oJI 

— <_Lg ( du ick-G 

^_S UL-uUI d-)La A a al^ J-l (Ja^l^aJI 6^Ld^a 

1 ]k.V .<uL-aVI a llaa 

<jlLj(^jJI <iLI jll i j — t. < m5> 1 Q \ ~\. ( l^aJ i 

a 1 gc. ^Lal <1975 c . Lk.V 

u-° c5— ^ ‘ 

Ijjl^ <<i — jjgVvII doL^j*9-l — j^JI ^ — Ijwill 

^jJI <cj j)^ \ \U oLdJ ^ I ^ \ g ^ \ ^ 

6 J-ikll Q Lou-all <Lx1 < Vg. < S Ju-Jl <_ul jku 

. LL-akll CO La L^jLsL-<i| (J^-gj ^dJI 

0 JZ 

,<lS jJaill J i£. Cjl '_'» H ^ .n •O )J l 

c> 'je-— < jl i_y.lt SjOiS (jUa-l ,_yi 

u^Hi • o-°j <^l»aVI 

35 — ujI ^ ^ ® 

. L^jlg l <;hA. g Lc ja 

^jHl\ jJ-o^lL <-G_caLiJI 5-JLG_A^I (CjJUULaa j 

6"° t)^ LT* ^ 

. l^a^.jLL jl <J*_gLJI ^_S ^l^a_a <CjLljJI 

l^ Vs ^dJI ^alllll ^ Iji cj^ L^ 1982 ^Lc 

aa I O 

< LlLg-gj . ^juui j j_J I <1 Jlc <1 *U"^ A 

1.5 ^k (jj^u liLLUl (SJ^ y 
^jJI ^t-G-sJI aa <J^)LL g (<yd J^JI 2)-° "LlII 

7 eyJ l J-^* OyjjOl 0-° d — ^ (jJ^ 

‘La.J — ltj . jl 5111 ^ — S 

<JlJlJLG^I liL-aUI J^jJ-^. ^IAj 

O-Sjokll J ^-k L j> \ 1 1 <Ji caLcu^l 

IjJfcj -C^L tjjlju_aJlj (J\ ui illl j j) u \1 k 

5 

<_G (ilv^. n <1 Jk. . ok jjkl ^ lil 
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[<ui£ d Ijlxlo J^LlUxiI] 


Ijj 0^3 'I c i^j ^Jc- —hull 

v 411 J| ^jJI <A (j^-oh Ail La^_c 

<K_j« - c^aJI ^ <T) ( 

4_Jjldil JallLI (J jl xtmVl 4jt_<_uljj 6 jJlLx^. 
JlJLj A 1 n^Lll l^jij-c|j Lu_ujj LlLJI ^j-o 
J klitl J ^Lul ,l*u£ UL^JI <il^ Jl 

dlle^l ji IjJ JULU <j| jL d \ (J-g£ <4jjl jil 
(J Cj I j-j JJLAJ j J I ejjj-el (j-a j£JO ^ 1 1 5jJLc 

JjJjJI (J A al~\ All j 4-IS Ju-a (J^. 

<<ju-^LLI oil ill dj uJI JiLlj .<jlcIjJI 

iX 

(j_a d^^Leu J^Luu_ul (j-a ^jl^jlII lUjjl AJ 

I j jl (^yi v* ^^ill <<jL^.lii^l <jJLslII Ul dJI 

^-lc I 3* aA ulaIoJ Jjj-» — h U 1 1 (j-a 

<4_»jLjlII Ul ujill ohLu ( J 6 1 jl ^ a 

£-a jjUlJL ujJI 6 J A jluld I JU. 


•cj^l ca^jIJI 

( A - ^ Aj 

<iu>JU . til ril l oLJ JbjSKill 

jjC <oLlll I J A J| Jj J £jl Ixil 

oMll £-Lll Jl < pollination j-uLUl jja 
Ij-uSj CiLuJI £_a 4-ljLala jJlC Jjul Cil J 
La SjLjlS < J (j-aj ■ 4la 4 \ ^ il j 1 (J) (jj La 

Jiijb 111 : ^ l l jlSSI Jl 6 ^jl Jl L_Ju 

jju (j-a 4 aull CjhLl fj* (r) 3_ji jj-aUI 

JasJL jIj^VI £t_a-eu_» <JL* 4_>l J^-J .jjjJjJI 
V i^N . ^ hll I Jli Ljl£jJ 1 ^ O Leu i j ^ \ all 

Ijj^jAvX I CjI nAili,) ^ dju < J jju 

c IxjH cl j ^ jL ^ - 1 ^ microorganisms 

‘(SJ^3 ^Lu ^1 J ILaj . cLllI 4jL^.Lll 4 l3 

I 4 JLS Lau <JJI Cj ^-lil ^1^^ (jA»^ ^jl S 

^\jJI (2)-° J 4 ^ \ wTill HLeu^JI ej^jlll 

C-i^k ‘.[\m\y)l j Lnl JLvl < M.glaziovii 

(Jl 4 A L ■ ..\^V 4 ^JLJI j ( jJ Jl j^ti 

(Jl Jaj .fi\ cLlil clones JLuJJ JlLau chLl 
4_s_aL^. ( 3 fJ (J^J ‘O^JI L > — 0 (j-° ' 

‘J^lj^l — t^VI (J LJuj J 

^Ij^l C^.L> HI euUI CiLlJ (jA 7 *“'^^ ril luLPk 

Ancient Meets Modern (*) 
How Marker-Assisted Breeding Works (^) 
progressive damage (Y) 
plant cuttings (r) 


(* 


' Cuia . 




L^ji Lau aJllsJJ 4 j i^jJI La I jliS 

({(juuJ/ LS J) jLa-JjVL» 4, v u all M. g/aziovii oLUl 
(j-a jliS ^Jl jAli j L^uSJ Jjj-aua-Ail SjuAa Cilia 
. jljJU fJJI ^ l^-ai Ca U u a JI 

(^1 backcrossing ^jLllI 4-Liaj 

jj^jljXI Juaau j* Cunl 

cJ^i- jXI oLCrJI ^-eaua. j^a 4_u-uLiXI 4UjuJI ^_Lc 
< juL^JI aaudt J*H <j* 

(j^l jiaJI (al.\Vu<il LajJ^U La I j-iuS 4u±afc 
<genetic markers cjU>..I jJI Jla 4lajuaJI 

<Ia 11I) S ijjLJI ^ La 4iuua J 3-^3 ^_UI 

L5 aa, jliHaVI 4ua,LaJI jjJ seedling (Sjj* .^11 
.^ualj CjLu 3 ali 


jMlieuVl 

(')^ uaJ | jJLa 


4 i'm II CjLu_uI jJI Aavt ^CL> 
«b iji. ji,l CaLCaJL dxltl 
UlIiSJI ju JS ^ 
3ujJXI SJaAllI (^^Isiu) 

.(aj 3 ^ 3 * Cu_ul jJI 


e^O 

(kxbJI ^4 Lou 
ULou ijjulJJ ja ,jLia 




O J 
O 

O j^L^ 

Cl Lou Jjuiil ^ 


CjIjjLlII (Suj ^ 

• 

0 

• 

• 

• 

CjLLu-lLI Llll-v LA j LCd J 

0 

• 

0 

• 

0 Cl Lid 1 

ajjlu JS j . L$ui 0 ^tjXI 

• 

• 

0 

0 


4_ul jouC SioJ^u ^it 

• 

0 

0 

• 

0 ajjUl 

■ CjLioaJ) olii ju 

0 

• 

• 

>• 

O 


1 a l /,.< 


I 4 ClUi ^Ijjluul Q 
aialaJI aii^frll ajjLdl 
( L^_iS oj ^^3 l Li«oall 

Lultlj 4 \\ -\ (j "1 (JU ju j 
1 a l /,.< 1 1 » 


o 




i>aA 


o 


duLill cIjjLlII jLCd jiLi 

r 

1 


1 

1 

1(3 iA< 1 c J ' ^ 4 us :1 li 1 ^ 

• 

• 

• 

• 

• 

0 iji- jJkl Cliidl £.u\-\ ^ifc 

• 

• 

• 

• 

• 

J^u jl jdl ju ). L^uS 

• 

0 

• 

O 

O 

aut <M '"'■ ■■'VI 4 _lLa£ 

• 

• 

• 

• 

• 

Jj^adl jd jl ^1 
.(^j^IUI Clidl 

O 

• 

• 

1 

O 

• 

L$uS CJ 

1 3 & jil CaLidl j< L$ i£ (^ynl 

Ciljjlu 
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[Lti. 1 ^ S Jjj * Jsl UjUaSLll] 


(*)2 


.(jVja 10000 ^ ^jl>U 

C^UjI (jl (_£j__jlA [LAUu C^J^JLi jA 4 *_oU. (j-®] <j-»L» P> I °i 

ijwAt 4 a I VP Ij — P c\\c. laJiA J — jloj Bio-Cassava Plus 4 — cj_oa-ll 

1/aj < '- s -l| 1 ^ ‘ ^ 3 £a-» 4a 1 — cull ‘dill (j-° ^c.j.11 ; VaLa 

((.Sjaj^ Jljj V ^L^jJI ^lill 

j-A ^Icl ^111 golden rice « t 5 — iAjJI jj¥l» cjl < j-^P> 6 ^ ^Vj 

4 la_a c 3 V-C ( Jl ^.1 (_£ A - 11 j <2000 ^lc ^^A 6 j-a 3 b ^ 4 _ a . tij | £> jV — a j 3 

VI 6 V1 3 *^ JI^a < Time 

4 cuAjlA 3 I < juL> (_^J-AJ . (JjJ 6 AC 4 AaI j_o 

CaLijI ^jl VI <4Cj_cuJ ^JlI AA 6A>A^» oLlcAx*jlc> 


Ig-olAiUcul <_oV cuj 4 ajcJ 1 ^_lc 1 ^ ~ \\j) a! a 

^Llj| J — a.| ^ya LaaV-C cul J cuV-l 

:a!!a£ ^xjjJ <LlLx 1I jl jaVJ < lajI juj v— a! ~\ i ^ i 

■ 4 \ i a 12 ^_ll 10 SaLc ^jJju_u_» ^_aVI I Ag-3 
j-oVI (JjlojA)) :<jjL> (J^Aj < jL_cuJI Ia_& 

aU £t_o_cuJ V 4 < ^ \iV\~ll CaHjl^JI jU <lal , ,i\\ 

L^_> (J-ctAj jil\ 1 ^ i ii 4* <cj_«_<jlIL> Loaa ^ < A 1L> 

((.<-> A illlll j^a-lP ^aV n < ill i_q\ ts~i ^_lc 
OJ^ L)\ C5Jl9J-^' c> (J^ 4a1 ltH 

J&\ !4_>J_i1ajJI aV u < mV I jjL j-a £\J cul <Ull^JI 4 cuAlfJI jjljla 

aAi^ 6jj) 3- flJU (_^aII cj' (jLl^.^ 1 (_AaJLj <j.A < ^> 4 kKj 

" t 

.J^.1 (JOlXjLq (Jaj IaI ^ViaVI ^^ic (J^JU V Cj L-^ aAlI I A^.1 

<j-o] <^jLoj-lL — . D> < <4juli^JI 4 cuAl^JI 4_> J ■ v. LoCj 

(J^jllil ^ya j-^» : V-jIa [c^l^II pLalxJI aI aJl 

tjt 6-°J <(< ^J — 6^ 

Jl ^-jlol^. ^ I A" ^)l \ m i ^ 1 1 Lk^JI ^ya 4^1 AAjcI)) A^>lali UJLjl ^ 

^1 4_dl_3(JI (Jjtj^jJI CA L»-ijl<-ijj-o c_i^.lj ( j-o 4AI Laj-u<a-o < ((Sa^.Ij 4J — «_u 

. AA-t^JI lAJb ^jljlJI ^^ic 4JaiL^Jsl AC Lojla 



4 jL 2 t ^jlajJI 

^ «_ul j JjlLij ^_lc jjJI ^A=^ «-oj ^jJI < 4 .iii^JI 4 cuAl^JI Cj I A > 

4 j^Jj < 1 1 A d ULuUI LajLoj ^ji < 4 _»^_>j^VI Sa^iII caL>V jJI 

^Uaj CA Lilli 6 jJ — ^Jsl -LaLoWI jA ^jl ^c_^.jll j_iC q 

^jl^jJI (Jjj-olll Jjl £ya <_Ja jll-a aJIIA^ .c_u^a!I ( 5 All ^ cul ^ 

AA j . 6 AiA^ > a\ 1 1 ^ 1 1 J >J)LTi I llLo I jii^VI j 4 _i-OLJL 2 k.jJI 4 _>Ajl 1 a 11 I 3 j kU 

4 -JjA-ll C/^LJI 4 c 4 L -1 1 III JJ JLciJ.I Iaj& ^A CaI J^ ll^ C.^AA.^k .1 

<AjA^J 1 j <aL» 3 JL> 41 c Ull^l 4 c >^>11 c.vyx>) A—AA < Bio-Cassava Plus 
A^I jJij ) - I— \ i p lj 

^.1 J i nL> E C^oLlaaJI j ^ A (jA_oLLiAJI jAl is * i ^ 

(<L_C 2 k ol— ills) CaL uAxu 3 Q caI jarw 

.^JUJaJI \-q-ia I <u - (jj L) organisms 

yr CA Ij l ill 1 J L J-H^-Jl j 

<<J-»I <_u .R> (J^Aj <jL (_uJI I AAi j_^Aj 

4 Cj_cl^_o 11 ujJLJjJI Cj — ^. 1 — Jl j_Aj] 

J calj ^a II j < Bio-Cassava Plus 

Cill <-u ^A CjLillI ^jl*-l liAjJ AjIa aJIjjA 

3 1 Ai> .(( liSAJb liAA^. A aJ)) : 

j^la cJljLo SajAaJI 4 ii^JI < a\ 1 <<^VI 

^A 4 jjl-il-vl ^jl j — 0 (_^A 4 jl 1 a^JI i_jjl — ^J lII 

^.V I <^il| ^-oIj^jlJI ^aJj I < 3 ^J(J^j!j-» 

JL 1 .aI L^.i^Lo. > 4-1 All All I (l/-'^-lll CjLlLoC 3 I <J->L<_U> J^Ajj . LijJL^JLJ ^A 
AjAaJI JLIaIa JIaIi I a ^A 4 j| V| < LaI cuUI 1 /lJ —I — lull 

n 

4 cuAl^JI Jll^la (S3 ^ L 5 ^ ‘^ 1 — l>Jlj 

aUj ^-JL 0 l^. ^-aA ^^- 1 ^- < J- J I < - u> ( 30-3 (J-fiALi <4 i_uAj CAA^JI ^A j . 4 iii^J 1 

. CaLUI 3 -° AJ^k .1 J > _ 1 /> ^A 6 AjAj^JI ca! 4 <^ill 


a . Sjj-sJkl IaLIiUI oljjb 


4ii"A^JI laj lOll 1 pAjJ 


. J < < 1 i.Mj ft 4 ^ ^ < 7 .^ jnu ^ | . \ » 1 1 » 3 < * 4 < < < < < <3 ft C »^ < V < 1. 1 | . \ A 3 3 n * 

^_c2sIaj IIaIOi 3' L^Jjj-oj ^A jjljI UJLJJ^ Cilajj cul AaJ j 

^JU^Vl ss* <-31 (J-^-A-11 aIj IaI SajaasJI > at 1 <^VI ^1 aQi cul ^^-1^- 


^^jJI Lcl . J^VLJ ^cJL-^a ^4-S jali cj^J LtllllLj 
oUL-<jl^ S\ a i ^ jj A-^cJ 1 3h° j-^-Vl 

Jj_<-kCi^JI 3) ° Aj^-oa Loa Ci - ^ A 

CjLoa-oJI cIIa .4_2jcoAl1I 4_LSjjaJI ^Lill 

liL-uUI I J 1 A 4 1 (j-a 7^ '1 6A-A JjLCsJi 

^hjjuu JLo t!u Jjia <4_L^Ll!l <a t!u ^Ja I a-qJJ 

savanna lilL-caJI ^llc jl JaJ) 

I A^J . 4aAaj 3VI (ilj^t. a^>1I ^3 

e3U^JJ 6 jAlj^ 4 ojLLo 3 ^IjaVI 6 A A 

3>° Ij&jIjlL^J Aa-C 

J&) ^ a 6 a a.1 j ^ a j < Petrolina 


The Biotech Way (*) 


3 )-^ (— u £t 13 a| I ^ 3 ^ C 5^1 

< LlcjjACcVj h ■„•>■> jilin 1 ^ , - 1 UI 

JjlAa LoS < j ^ AjJI 3 h ° (j^S* o ^ 

^L^IaVI AJL AJ . 131 t n*\ 1 1 CjLaaJ ^AjLiVI 

<JXcJI 6 A-^ <_u < LaJ I CA Iaxa I 3 h° 

EaaJao oIaalac M. glaziovii ^ j ill dilloA 

3 ^AMil ^LxlaJ ^3 ^ CUA 31 l$ 3 ^-QA I 

3 ^-^il caLljJI 3 .<i^l 3 JI ^.i^aljVI 3 ^ 3 ^ 
131 < 15 L 1 L j M glaziovii ^ ^lll 3-0 aaLaIIL 

f — 3 ^ CA ^ (SS^i 

alC 4a La < 13 L-t-avl I jjAa^. 4ju3a LoaA < 1 ^ ' 
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. ( LJU. <1 jJI j iljSJI A >jj^ ^7^) 

jI^Lj f^jju j j ILlI iojHi. ^ j loj j jj\c j 

^ (IITA) JbjUl ^IjJU jSjil 

M. glaziovii ^ j ill I j-o d^I <-u\ j < Ljjl^jlj 

( 4j*_aL^ As . J A J* A Cj"\ < M 1 1 4 \W -V A J 

CjV^Lcu llj (j-c ^J^.1 Ij_a ljV\ aI ^1 cj-^J 

. L-o^ju-<jlL! I jjJlMJ 4_ojLLLI HL-uUI 

IAlj I ^ ^ 4-IM-cuJI CjJ I Jj3j 

4-0 jlill ULcuUI Cj^^-l-U j^J-O 4 1 \ i.S\ 3 C-J XjULJ 

4_^.l_<_u_o ^_l£. £jJI J <CjI <_u jj All 

<jl J-LJI ^_3 jl — ji^-A IA-a!}Lo 4jljjI J — J>jl 

JiLkj A l3jj_3VI 

Ljjl^jlj C. 1^. \ is~*\ <dlJj Cj-ll ^1 J j3* II 

<dl j £_o j . jaJLsJI 3 HI i-u^JJ 4 ^Jljlo <J jJ 

Cjlj-ftUJI o J_> JjlI! CjI cujjjHJI 

Cj' U-^ U-°J 4< /">" 

^1 a <t 3 1 a n 3 11 (JxiJjJlHII Ji CjV^ <-u kn 

I4 J jJloII ^ jJI 4 o jH_LI 4 aL-^ j <_a^ 

< 4 jl 1 £. * IjlJ J . LJ L^. <£. J jji. I H I ca^J I 

CjH-LoJLJ ^LuLlI Lojlj l£jL$J *Al| ^jJjiXJJ 

.^j^ijJsI £“Lo^. \*S 1 ^jHjJI J^Ijuu-uVI 

9 

Phenacoccus ^JLlSjJI JpjJI Sj <<i~% c*I 
I J-^J J lit : „< i i ^1^5 manihoti 

cjHjlII Ij — & <— n a^>I lt^I cjHVI j — cil 

a ^>11 ^ — jjick. ‘tAm^^fl ls — ^ 

CjIajJI Jim ^iJI <6j Jjl^JI 6 J-Aj 

Cj I^jIG 1 <4jjL-olC 

Cj lluJUu_aJ I ^yJJ J) 11 4^J ^ Ic, 6^)-oJ-0 

juuJlW -o Cj 1 — 1 \ ^l as 11 J— 

HI t it\ 1 1 Jll Hlc j j_o JA3 

Jj — t-OL^-U Cj JJ — A I — frj\ J-^. 

*> 

jI^L ^al <CjLjlaJLj i_aJI 3_>L^I Jj L~v_> j 

2_o ^UUL IITA jS 

< Lm^l ej ^1^ — o j <jm^l j — L» 

t ^_ a (,) L> ujjiu» jy-yj JU-jI 0— ^ 

Ij (Ja_2k. Ji^.lj l ^ a A 1 \ 6Hj| ^ i. AI <JlJ J)W II 

J^^JI CjlSjJ ^>-52 Cn%! <^1 iSJ1 3—4' 

Pest Insurance (*) 
manipulation (^ 
predator wasp (Y) 


LLj\ jy> 4_»_cL^. ^ J • HHj^. JjjI^jJI 

<yn ^_o^l (iiuL-yj ijf\ in~^\s LJL 

<^43 ^l^JI <- 0 jim J 4 jJHJI 4jl^.IjljVI 

backcrossing L-JjLu j)J-a 

Ch° J 4 H I t I (j-a 4 jl^. I ll V I Ic < 3\ t.s^ 

4jljj^I 4jl^.IjljVI J_<_aj ^HjljI 

,y^u\j 3 tki 

- 0, aLL4l «■ 3 ki k. ^ ^ J j dllA j 

L^lJLsi ciln l5 ill grafting ^.ijlKlII 4 aim 

~ >° l 5 — ^ 

j <HI ^Jl CjLljJ 4jljjjJI jj J_2»JI 4 jl^.IjljI 

6j-o Jj^f L cojljjJ—jI j_^.^L_3 4 3 ttiTsl Lo 

jl j . (jj j 1 1 I (j a Cj Hj ui^k 1 1 ^_3 

^j^ILlj (jHj ljju HI 1 1\\ II CjHj \ak>I 

jl) M. pseudoglaziovii jl M. glaziovii Jlo 

jjc^. 4 jl^.IIjJ I jLj ^ \\ ( y^ 

Ajlj uj ^I^- 4jljjj^JL!I £\j!jAI ^3 HI cuiH 

^jl dJI (J-Q <AkaJI ^ J <-uJ J .cJljumi 

Jjlo j^l ^1 ^.CC. jv \a Will 4 i_ujLo_o J) nWj 

6 J-A 


(*h 






imJ) 


C 5 J- 


J.I 6jl — J j c_J — jHi. II 


<<L 


ImVI. 


^im^n j^Hi — jm 

cjHVI jLiml 4_o jLm ^_3 4 jlo_a^I jJL I j^j j 

CjI^)L^-*VI ^ 1 — 1^3 

4_ojH_II <y^uLL2Jl sj±j ( HL-uUI jxic ^_s c^mji 
the cassava ^jb-tAu-aiJI LsL-uSJI 

(j-o cjHjj HlsJI .mosaic vims 

^ \ 1 3 1 ^_3 ^JXI Jl jJlHI I I j_A jLHuljI ^J| <^, aAHI 

(LJL Iml^m) Lm^l jj uj ^_s 

IaI^L ^jl j — a£. <Ijjlj^ icL^o CajJ — 

m Luljii ^_3 ^jl^Laju lil^ i/. jj. \KJ 

cjHju M. glaziovii ^ jlJI ^ cjLuJI ^1 

jlm| H^m ji i (j-^j HI cu^JI 

J J ^ ^11 {jA ^.1 I 4 JL \ m J^j J-S-S Jj A^ ^kll 
clh° Cj Ljjlsju-uJ I ^_3 j .4 n a All 
I JJ^_o ^ ^ujj.AJI jlc 

Jjlljj Ljjl^jlj jlallil ^_yA — slj Ijll 





Rodomiro Ortiz Nagib Nassar 

<Sjj&IaJI j Jj <jbsr\ J i m ML*J> 

fdc ^ cr L J^J±J 

.j^oaj *L^J i < \( ,,y/ Zx-oLy. Jh 3 

Zx-oL^. /a// z.C// ^-Ic. AjL^jI /Jj 

jr 7) / (_*« ) -V , 1975 ^ic. Sio L±bjl^jJ 
i -v / -v < cjLuJI j-o icit/^si 

jxJ Le£ <5fyJjjl^yJI <_>LC jlj-ll (£j-l 

ULXJ/ u ^1 lc Jl JZju jy J^; 

^ < j^jj! > ■ ^AipJ J 

A Ijt^J^jJI Ja J ( JjJJ 41^0 Lc. 
ZjIjJI ji-lc. j jLuJ! j3/i7z z>y/ 


) Zx-oL± 


LS° 


j£JL) Jjl^yll 4iiX.L 1 gyj L-u jJJ-o ^J-Aj 

J £l-cuLIIj SjjJI cz < JjjJ! 
.Jlu&L 
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£j|jjxju!^U £_xl 


Back to the Future of Cereals. 

Stephen A. Goff and John M. Salmer- 
on in Scientific American, Vol. 291, 
No. 2, pages 26-33; August 2004. 

Future Farming: A Return to 
Roots? Jerry D. Glover, Cindy M. Cox 
and John P. Reganold in Scientific 
American, Vol. 297, No. 2, pages 
66-73; August 2007. 

Failure to Yield: Evaluating the 
Performance of Genetically Engi- 
neered Crops. Doug Gurian-Sher- 
man. Union of Concerned Scientists, 
2009. Available at www.ucsusa. 
org/food_and_agriculture 


Scientific American, May 201 0 


c Ia^xIju j ^li^x 4 jq a \ 1 1 CjIjLulII 

4_x-<£sLL 6j(j) s < q \\Cs I jJJLi lo£ <6d£.| J 

4juJu J^IoIjlLI £_o 

Ij 1 X ii\ H o' Hi Lxo 

fM*-ll M! ^ J cjl 

^.loa o 6J — ^xJ lj_A o I VI <4 — i£.lj|jJI 

CjLljJI I J_A 4_cul^jj jXJU jxij f(JI o^-VI 

4_W Loj ij <4jlL^*jJI CjIjJlLL-U JjJ^-o JJ£- 
Ijjjlj <<jjljll ^LaLlil L_uLcui 

. 4_o jjlil JjjJI oG^UI ^ cj Lo 1 ^ & I 

oljUlL-uVI o-° Ij_a ^jI wiij 

4->jpx nil 4 jl^.IjljVI hi x < 1 jjLo j3 ^Jl 4 jlL^jJI 

Ait jJI j <jd^jlcJI liL-ulU 

14 4jl^xIjljI JJLJlJ V 1 jJjjj) 

4j| 4 iIatx-11 ujjL^JLII o' £. o < liL 

(J o I o^-°f ollu-U 


^xl 


t^jLcoJI JjjlII x_sLa_x^l 4_a_o I ^Jl AT\ \ Ijlj I 

J \ \\ \ I J J£- 4_> jiu ^-2 I J_A jX^_txV o-°J 

OM — “■ - j — -Ml t>° 

• O^lo^l L^jjX jl CjLljJI dllj L$-jl 3 
JjjJI ^LojLa) Ij — j jjj <JL. < 1 — jI 


fjijj > iii 

dul <_u cjLuJI j_LaJ o 


u5JL < ojjlil 

^ — clj j — II jjj 


jJI J_JI CjIj xli^. ^xl^-llL 4 -aL^jJI ^ — s 

O^-gI < Jj^ ^ II 6 J — 4 J .Jii.ljJI (j-o 

CjU.L J sI j\JAa ^ ^_S a ti^. II (^-1^- \ i tt II 

4_il2jij^VI (jlj-LJI ^.loa I^LojUJ 4 ^.Till 

4j| ^jlC \a a <m!I j CjI\ \\LojJI ^ JAC 

I J_A (J-OXJ jaJ ^)_ijI J 6^) \a A^a CjL^.L-<jlo 

JjLcujjju umn 6 Jjltw 6jj) a^> \ ^UsuJI 

^Ij^kll jj jui^JI predators 

liu-Vi ( ^ x^LlI J^a II I <1 is~T\'\A ^_S j .<1 ljjlAj 

4_i^_dl ^ I ^jVI LlLjI^j 4_a_oL^. j iji 

<4 K xnll 6 J^_! 42 jJL jp J^ Cj all I 

^jLlSJ-11 JjJI 6juia 1 4-o jLLo jjLo-<_u I 

.M.glaziovii fjll I Sj-o - 

** ^ * 

c j-o t al \ x^)VI 6 j — & fgj'j-* — !L^JI JJ^jJI 

4l-aJL-J.I 4 Skit I ^ jI a JjlS 

J is^~s ^J\ oil (j-oj <1 lLjI^_» 4 o x^)LaJL> 

^L^VI ^L>j jLc Ij) (£j ^.^1 ^IjJjJI ^Jl 
.^LlSjJI 6j \ 
J ^j| <Jjuaju_ail ^Jl 

jVn xJ ^j-o 4 -ojlSj 6 J s J-^. Cjl kis~i ^5-^ 

^jixajLo j_a j-o^iJIj .chimeras Olj ^i^ll 




^ Cg — 


— JJ l’n-\ (JLkjV Ic jj-Jjlo (JjjjjJ 

~ L j \ > \ < N \ 1 1 ^j-o j | ^ j_2i. I CjIjIaj 6 J-OJLX-XJLO 

4ilx^l 4 jljI JaJI 1 ^ ^ O ^ J-i^ll U l x ii\ 1 1 ^Jl 

j Lbyi ^>^=d/] ^4 jj^cl1I Laj-oc 4JILs| 

.[9 

<J lJ_X_U (^Jjj o' ^ 6-°J 

JJ ^ 

x lo-^3"° 4ll Jqx-xjlo Cjq-JlU ^ jJI < UL-xxUI 

< l Cw^w 6j|J^Jsl l-^l «■ x l^N 11 jjijjLJ ^Jl 

^j_o 4-> J_i 1 Q*\ll jV ajl X xxVl 2^1 J£. I X XXJL X XJ lo£ 

4 .1 l (jl^JL) JX LujlII jM i \ { ii^j 4 \ W\ J 

^Jl jnxjd ^iJI < marker-assisted breeding 

^dl JJ^lJI O o 6 J-ojl «_oil olo j-La-il 

ujjXj-II CjIax-oJI jV_u ljj I 4 \ 1 o C. <1 ^JlI 

,j^a i-oJuJ 4 _lIIc 4^_s dj f. Liu I ol I J-A . I ^ \ ^ 

jj 

IjL^jI ^IaJI o ^ vo^. J ^ 

CjL>15LoI V | Q o xAj <_u lit : ..< i i 

■ . Jjx^^.11 lj_A 


dll 1 .<1 L^.lj_> ej 1^. 

JjVI c>° u\ 


OAX.UslS 4_sjj ^J\ a \ <^4 i£.IUa11 JJ I j o \ 1 1 ^ 

c-\ xAcVI d^.1 ^_S ^-Ju-ajJI o-° LjlIo^ C/' ^ ^ * 

CjLulII jO.Ja_i ^ mu Lo_A o' VI <4 uLJI 

O-o ^J_cu I bjdlj-l J-OJLJ call) J^. I o^ 

Jol£ JJ Lo djLcj caJ o-° J < o^.VI 

O-o ^jIjlII ^^-11 -6Jj-Lo_i 4 jul11I 4^Lculo 
JO \^kll jX-cul 4 jl1x jlLxj j Cjlj o \ -x 11 
4 juljJI o-o jUJI ^periclinal 

o^l ^ — aj jxj o-^j x^i^.ljJI — cJL 

LJU. ^QTXJJ cllajJI JO \ 1 1 o-o I jLlj 

4jjjla I <—Jjl LlLjI J-S 4_a_oL^. ^ J 

4jlLxjljx-o JJ 1q o \ ^1 jljI s ^ lalMill 


il 


o-° ■ 


J^x \ 


j I i 4 IjLj 


6J-A o' o ^qII o — 0 J -M. glaziovii 

jX-^x-^k 6 j-oIL_u_o 6 jL»o xJj j-^. 4-ijl-ii.l 

JJ^. 4 jq O 1 -S. X <) 4 -cIjo i" \ e\ \ 1 O 1 *N Qj J -X 1 1 
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iflajallat 

Hl<i&lootn 


2/1 jbaxJI 27 jJLaJU 
2011 



'•’dtoiA ^5 41 al£JI dSUdi JaI ^ 

d/o^o. ju3 Afaj? Lg LIU A.J Li 

LXUf Ltf-> ^Jlculs U,XxJ! jjsLLJI Tj / 

. ^j-xuj LlccJ ! (JjjU! ( _^C J if j <<Luul±UI <t lC, H 


> I \ . v, ^ ^ ,K> 


f — ^ 


1 6 J-^ 


^ 4 kla. I 




^Ll d^.1 w^> ^Ls-ajl ( ^_ 


uil V 


kckJI L-jMkll <%JI L-ut£o>fl 


u j£. ^jlc jk>\ll cxLaj 


2006 


Lfl-fl 1 J ~S. \ A < 1^2 ujlLJI UJ CUd^. g-J.UA ^IIaV L}lk 6^-CJLJ 

JddaJI 4 _£a^Ij_o ^J| isLtkl <CjI a*A^lj uJsJI 

^1 J Vuol ^jJI ^^iLk^lj ^ «_uL_oJI 


d^ldJ LT* 

L}UJt£ LU 




kjlkll Jl oVlj <JloLl1I CjI Jl^JlIIj <4jua.^fl 

£L>L-aJI ( 1 \( 3 1 n 1 x 1 1 djliiljkkVI )> L$2dJ j 
*Uk ejju-^i Lg-aJL^ ^J ^lll 

j-WI jXj&j-aLkj 4 _Jjl&jJIa 4_i£.JdaJI 4 dk. II 
jA £. .^LUI J^AjaII £cJ»tjiA dl ulU 

^jl ^1 \iS*i\\ dll J ^j-2 dd»Wi col ^^aa! 

. <I^IaLoL»> 4dLijk ^Ikl jcaIaa \C -wL» 

&dkl I p-1 aIc I Ua I ^J\ as Jdj 

d^^kj <^jLLJI ^JLsJI I 6 j ^ M Lo ^lljl 
iPSCs L^LkJI ^ lc |Jj) A^^s.11 <ju_a C.A \ Wi 

<LlIaII d^l^i coil J^Lk Ixjj (_u I AjLlL^Jj 

fJUJI^.LkJI ur\ (J-<xju ^^jlIIj . <_oj A^iiii 

(j-o iPSCs L^UJJ <JLolkll &jJaII Jjjiaj k 

\I1 ^jkljAi^l <uA Ls_0 j ^_a (J^. I 
JjI — cuj (j^Ua! JIj 2V Lr - ill 
(J-O ^jktkl pldJl^ ^1A-3 lII 



^ . 


\ o 1 . 

JJU 6jJdU-<!S <1 (J^ lL Odkjlj ( 

jldlol ^^k petri dish (jJlj JjlL ^ L^oLnVil 
(Y) CjU,ujI ^JU .^-jljLcuI j_-yj 

Ujju Lr lJI l^ ujl^j <jjill < Ulll I markers 

5JkJI ( ~ r) o Ijd4 SjdS d^kiLc *1 okll 

k-oj ^1 Id Aj << \\ \\^s. II 

LlAkJI 2)klj 2^1^ f — ^ ^ u,>y n ' 

dluk (Jj ijfrU. (JJ& £jG 1^_iJJ jkdl c2lS ^jJlII 

L^_iL do d)i IdJ <JlIL Sjikl a i jLlIc. 1 L^Lk 

$ 

. Q Lv-ik i I ^j-c> k \ i n \ klk. 4 ol / ^>1 \ v w"! 

kr I coj I ^ 1^0 I I d ^ <-oJ I 

^IjjJI (^Jdi ^lj — 4, J 1 k <-ilkldJI 

S4 lAJLl^JI I ^JlIL^. II I ^Ajlclj 

d)l^ dkl . dd djJI dild dJL^.jJI JjI cull) 

4j»_oL^. 2h°] <i^l jkLi .Sh> 

4jLO_A^fl <jl]lj 5 txiljd j2L^ s >iJ Ijj. 


JLJ J_S 


d^d^Qiua fUj&lLa 


^LujaV 1 1 ^ \ ^ Ijj^kl 2006/8 ^.ciJI 

ddl jdkll S j-CiSJ I 3-ickaJI LMkJI 6j£.d Lo 

4_»dk. LMk o kd-> ^^iPSCs) 3_tk j-^Jll 

( j L >ki.ljJI Jk <d^l^ji — <-o ^d-o ^jkj .(jl^lLll 


Your Inner Healers (*) 
induced pluripotent stem cells (\) 

.oldiUJI jl (T) 

«multipotency» j <ol 6 j_ «pluripotency» (r) 

• oIjjUI 

.^iaIaJI £-jIiJI j) breakthroughs (1) 


CjIjJaJI 6j2ikll 4-iC. j_k' (j| 

^ \iPSCs) «Udsj^iJsl 
l^-li JA„uJ) 4 \Ait\~\ 

4JLa, ^J| ja*U 

jjj jA 4 _ua1aJI 4JLaJJ 4JdLou3 
.4_i_^n yi jj^jAA ji sacLuja 

LUkJI ^Jl oUJdl AAlxl jl 
jAj <A ji 4 aaLxJI 4a i. U xlaJI 

isUjvi (j * (j*\ ^ i t^doj^sd y* 
i <220 JI 4 ajJlaJI 

jd>l j-ahLl aaaa^. oLaJLxA ^a£j ji 

.4AU2AJJU lag <t'l jlj 

4i jjco ^_k. LJLa pLaIxJI < i 
ji LMkJI AAds ^ Jn"u n'\ Ui£ 

d > lj ' II L^jlxLgj ja. (jxiSJU 

^^111 jlS IaI U 4i^xA 
4AtA^J| L!iUJ| ja jjAa-VI 
4di Is^o 4 Jjas ji l5 -U. i y&j\uu 
.4aa^JI LMaJI AjAil 

j LSJ ja f shi'i 'i i Lju jjj^a 


m 
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^Jl ^j_o lj_^.ll_o 

JjL-OlS VI <jlS ^-U-3LJ ^| ^.iWi <_UJ V L^ll ,_Vrv 

ljj^.ji.1 dltS <4 >j!AJ 1 bLcuVI (j a <juJLa 

J-AJlAJ LVbJI &J-Aj . ^.1 IslSlIIj CjV J.S-\X II 

_ul ^ 1 j| fmultipotent Ca 1 jJ-S Jl Sjj-jlLs 

dlb <j-a c5 Slu La £. Jlo^. ^jl . CjI j diJI Ij juS 

LVbJI ^cj-> j-a ^Jb ^LujI 

hVAJl (jdA&j ^ ill <_*_! LjJ I d^c j^sJI 

JjJll <Jtlil (J. XXjuj ^_lcj . g-i_alll < ~V A.bllll 

bLuVI JjJ^l jlj-aji ujL <-JlC Jl^JI ^.jJ) LVb* 

^J^Ijj << ah A.11 ju‘iC. ^11 VI <jlcLa 1I j <->jb-sJI 

^Lul ijlcl <jJjjj_cu-o 5_>jJL^JI <Ijlc j-^JI LVbJI 
. £_uLcajI 4ju«<Aj JS ll^JLjJuj llj-L^ 

LaV-LJ 6du V (^jJI Jjl^jJI V I ^jl 

CjLuJjlII a <_> jl mC-V I J^bdl 

.Llaj ^ I La j I jlj I ^ i < L> I y* Loi J I 
^ Lm <_uVI ^jl t ^ j . <_bl j_i ^>JS i 

Us>j_<_aJ I L>V-AJI ^9-A 1 J-cLLII i.Vjl-\. jJI 

^j-a lj-»Lai J 3) ^ ^jl (dj — SwCU ^ — iJI 

c- ^_ a_uJ ^ .^_aVI ^db ^UlS 1 a nt i ^dJI m n\ II 

4jlj U aj-<-<jJ I 1 II \ £_ «-u^J 

<_jL^iVLo ^Jl ^.Lt-u-alV b j al a i il ^jl LAjI 

y £ % * Jt 

LVJJI ^ id i I a t 1 ^ \ \ i''i I ^ Id a 

. cJ^baJI 1^) \ \\ 1 1 

jJI ‘dLsjbJI dlulS dJ-S J J 


Primordial Power (*) 
Therapeutic Promise (**) 
Fountaiwwn of Youth (\) 
immortality (X) 


^bejb JLCJ 

^J) nourons ob^x^JI j-d^i C^j^ 
SjjIS LMa. (^.ty/ 

djjJL^. L»M 1 . j^a Cxsljjus ol j^lII 
. jj)uu\Sjb p| J_J ^-jlufiLa jl 
3 _lL 1 1^1 S jJ^Xb J 
<4\*w\-s dlLs ^1 4^1lj 

ia^u ^1 

vdu-S d-ul jj g-LixLxJ) ^j_u ^_1 j^Sbcu 
<(j^l (ja U it n 

dlA 5 jJj-u_*j ^ixj 3 _»_u 
^j-aj 4-»l^U| ja^l 

l^_aL\ Vu<iV 4 ^llLuj <Llu£U i^U 

.ObJUXI 


jiinll jl^ 

((cjLudJI ^_b)) 
^ t, r.H s d l 


wia j . uiVsj L ^Ijj j>oj La jJ I ? I j j 1 in^\l I 

JL^jI < ll-S. II J \ \k"\ (jlS-cl (^Jl 

iLijbi ^ l| SjllUl CjI \ \ -S. 1 1 ( jAa j 

. La^IljI ^jL-ajVI Jjbl ^_a ^LaLJI jjLSJb 

jL^jL j (JuuJI ^-\ l^s. <J(J) II j-O J 

c_j il j£. c j a fjA LLli! ^ult ^nll 

6jic| aJI j < ( j^j-ilj ill\ 

jjSqJL < \\ <JL^ ^ II diJLs <jlL^. 

jiSl <Lab^. J) \k<\ ^>a eJ jlal ^jLcujVI ^jl 

( jl ^ La^j O-^J ^1 ( j — a 

(j-a JjVj <L^lLlj_) ^ a (Jl^l V <jl3lJI 6bA 

^jS-ojb ^jl JjLa <LgL^-o 1 Jade. <bu-ul iiUVI 

9 - 

iPSCs L^LaJI i_u J_A ^La^Jt-o ^a II 

( J-Aj j>1 a 1 1 J_A ^."1 ^ j I c^LobJI <L_ujLoil ‘daa^la 
<jl£.J^JI L>V -s. II <lalS»a L^ll ^-1^- £-^l ^-11 

11 SjLi| jjSVI < a 1 \W II 


^IcA 


( * ) ( 4 jloco 1 o) ^ 

i^JI dljjl da^L JS ^ ^ 


^jJI JLVI (dljJj^S Ib^ljJ-al-c^JL^.VI 
oLculjJli .iPSCs LiUJI cJLisSI LajIiI 

IjjljS I jl A\c.\ J ojL *1 iPSC < \ 1 -s. 11 <1 JLJI 

J-uajlJI j 2 kl ^ — ill ^jlAUII j CjI ilal Jl ^ 


<U 1 jl 1 ^JI L^iidl (ia^jJI ^j-a I ^jJI 

.i^UI J V-jJI ol JJ> cuJI jl JjLcI Lc. 

Ijicj . CjI jJ aJI IjjS Ij Alb J) j 

<JLa < 6 L-GV 1 Jjlts. j la_Sjb CjLljJjlII J^bj 
Jilj l A^-S.^ jlS I Ll^J jjl L^jl ^CJLt^l 

^ lt^j ‘ 6 ^^' £r* 

(JxlJj .differentiation j^LajJI ^ col 

Li jj-i-ol ^ji (^-b. ijjiJI 1 /JlcJI L a 

** ***** ^** 

VI d)L<-ajVI ^II\ ^£_a LiJ-L^. Lbuu 220 Jl 

. jjkJ I f- Lb I ^_a I Jl^. 1 jS \ a 6 

LAjLaj|j L^UJI dlb Aitl dljaj 

I j^LL culture (Cnii <<t^) 

<jl!jl 1 ^JI djLC J_^JI LililbJI Ijji ^j| J .< \\ \ W 

^lc 6 Jjd^-il jjl£. <1 LlaLJJ ^UajL^JI 

C_a jJU L y-’^ Jl ‘-^d b OJ ^V L-^-JLJjSl j a 

.pluripotent ((Ol jjl Jl S jcJb^-oIl 
<b^.j-a ^_a <5 i£.Jj^JI LV-AJI j jJll 
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3 "v . At ' 3 x a. ..-v La^lO 


5 j 3 icj LaMO 

3jOja-a cjljjUl 


L^aSba :CaljjUI Sjjju L j LjM~». 
3 ' ^ . ..\ 3 1 <1^4 jaO La!ilO jaJ I jj 


La!iLO :l_uL$a <ijaLaaa L>MO 
5j_a,l j 3 va 'U ,J 4_t ,jji) £j ijA^ 


(^lat 6-5) j£Xa jOa. 


[oUluLi] 

( *< La ^. aJ qaa 3 xL_u 

jjj-a SjjJ— ^-a ^_u^2lj j jl— ujal p 3 _l 10J 3 1 .Vi ^ t, ) Ol w^JI jl 

. jxl^aJI alia jjLaOa iPSCs LaMOJI jl jjaa <La1 £a < jaljall L ^^Wllj j^jJI 
S joaS LaMO la^i 3_u_uaaJI «GLaai. S j^SLa juaaJI LaMO j^SLa <3ajbdl Jl ja^VI 

JAaj .^JLaJI ja— maJI ^ ^jlOlsLAa (j 1 ^xuaa jl SjjLS LaMO l$i»l (^1 fOlj^l 
3aAa-uu oMalx ^ J^’Wt I \j$ , jjm.i ja-aaxi bVLuja 3_uaiaaJI LaMOJI ^jlla dUj 
4a*. jj ^_Lt ^JLdl ^ixiaaJI 3.ifc.\^Jl LaMOJI ^Xaa ^ .Ol jjUl aJJAla 1 (j It Vi <3‘i it a 

<LaaL^ii Sj— aLVia l_ £ala ^uslaJI ^ m^l) La Mia. OLa-sjaj VJI j_a 

3x1— <.aJl J \* tin j-LXa 3axa ^aJI Sjlxlj 3 i<a lU^ll L^iLajaft J ijxa. 5 jja-oaxa :L^aj 

.Ol jjiJI Sj-u£ La Mia. Lftiauxll ^usLaJI ^auaaJI LaMiaJ 3xLO|jJI 


3_i jJLS. oLaLOal 

I (j a i :Cil jji-II a jaa£ la*Oi. 




^ I <Jaxa> Ja^jJ c_a_lLJI 


, 3 1 < a a | \ J_flj| 


02 J . jl <->j| i_lAC. JJ x A 11 <alaaal ^C. Wil l 


1 An\*\ a a j I JjX. I Ola ^ LoaLA^f I I j_A 

jl jVwJ ^ j 1997 Dolly ^ jj 3xouJI 
iLs_a j„\n J . 1998 ja.Lc 3 jlHi^. 3jlX.O^. I i^laL 


3-takaaJI Jakl J I ,_Vaa%. <_o ^JLa j i£. J-cl jX. ^j| 

iaaljjjJI 6jlil ejla <_L ^_2 jlL^. j_^Js ^ Ic. OaJLa 

^-lra> jaJQJI (J_t^aj <3 jlUjJI <a^— a LL 1 ^LaJxaJI 

— telomeres <US ^iaJI 0 U 1 ut^ll ^1 

CaUj^j-cjjUl CaLaL^-a ^-ca^j ^aJI ^aa^ULlI 


A Biological Clock (*) 
Cloning (**) 
.oMalla jl manipulations (\) 
somatic cell nuclear transfer (r) 
cloning (r) 
egg cell (t) 
DNA-egg hybrid (o) 



! ^ L,OOVl 

^J| 3 i A>la 3 ' I A 5| Jii Ja^ta 

3a^-a ija ajlxl ja ^ jia.1 3ia jla 3aOaa 
.3_uaaaa. 3JLaa. ^Jl £3 La ^ Laa 
O^iia.1 j^l 3J^_aa-a oU<_uVj 
j^a 3_uaaaa. La MO jlOUjl oV jLxa 
.3_j jj-uj JaLaia 4a^1 


iajlt MsJla 3 jlLLJ ^Lajjlo^ 1 1 3_cl taaJI 

1 ^ Ac. Jl 6 J ^ ^ Ic. OaljLa 


6 J(J Jju_u j < 3 \\ \\ 3_dxa» dl jla_u jA."n 

cellular 3_j jJLoJI 4_o-o joJI SjI—cI ^ cja 


^1 jli! il j .reprogramming 

4-lLoJI SI J^LU Jjuuj <60A iya ^aJI 6jlc| 

^-cAlOa ^ jJI / r, f* r L-aoL-u^f I j I < <Y ^JauioJI 
-LlLo. ^Jl 3 jl1L 3jlLx <aal jjJI 6jlil (3^^ 

ji 

jjjlajLa j . (DNA) LiiLjj <Aii 

3 _ 1 ^ j _a ^-2 C 1 o& ^ l— Jjjl j 3 < A n II 
3 jlX. Ja^. la^Lk. I A \ 1 1 n I 3_Loj ^ 


• CaljOoll 6^aui^ 


3j^f lj JL ^ LoLojLaI il j ill Jla J i j 

3jlX.O^. I a ^ Lk . ^llaV 3j^-oa 3 Aa 
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[4-Afra Ol Jj J] 

Li^LiJI oLtujJ jol ^Lxjl £ J yu j ^ j£j 

4.ifc.W LiMj. ^1 <LxJL jl J^il 4-»J±a. LM_x Jj-xj jl jxijjjJb 4 JjHU CaLuoJI j^ jlSoLa jl Sjo JjV jLiLdl pLo-bdl jo IsM Ciljjxu £Oj1 JoS 

<LLi£o. SIjIjJU JxtJ <LkxLiio Cal <<Ll11x2j Li lol j <UsLuo jiiSl ^1 jhu Lgolj 4 -»UlII JpiL^o L glz jjjuxLdl Joju joxJI dJj jiaj .Cal jj&JI 3 j-LiS 


^ajla j_ii. (jxi J j-l2 



<LSljLaLi> <LJI La ^Lol j^j^xl j^^lxL jjju 

LA/l o jl Vi II juuj .<L» jL\ Jl j <LjUl1I L>MSJI 
<LbL_u ij_> <io_a ij-JJ 3 j mU <bujVI oLuaJ) JL-sul jl 

^^xlj j- jlVH IjjJI ^ Lul^L V CiL-ujjjj 

.iPSCs L’iUJI ^Lol ^ JJjS 



5jlt ilLu-uL ix <L*_> jl cULLaL .Sh> jjiu 

yi OJOJU <jjjLa ^ ‘^■Vl 

Lj oQxxJI ij^jjjjiJI jjju .jlill 3_uJLx L>MV 
iLj ijj SjLcLj Jl j'n^k qLuaJI I j-u j (jUJI DNA 
.iPSCs LMjJI ^Jl UaJbJI UiljJI 


. CL lj JsJ I £j o5Lll La^lixJI 1 

^j| <l£L>LL» j_d)_0 £. OJ 

< 2£/f4 < Sox2 < Oct4 -Lli cal < juJ 

4_ajjj_^ 4 jLjL^JI J Llul^ C-Myc 

.iPSCs L^UJI 

<<laj LJJLO ot^JLi^oa 6J£. da^cCa UU.J 


^J^. (Jj. II ^_a i ^jJLJL^O L$-Jl3 LoJ 

<1 jA. I mI j <L^J j £ \ <j\ < V ! y^s I i 1 **\ j 1 < *1 1 \ 

tfi 

6 jLc| ^ J i j .<JL^. jJ J-O A AaAtw 

l ^ \"\ a LsJlo 1 i Usuo 12 ^_zC> < 

<Lc I a (J-t-iS I 2)-° iPSCs I II 

( <^jl (_U_>I <LsJjl^- 0 ^1 J) \ 1 ^IjLJjjl 

. 1 isLaa I dlJ J CJ ^ CJ"° J f 

l 4 


I j m iPSCs I a^liaJI * sl ttn^l 


<<jl£.Jj 2»JI lo^LkJI (JL^oa j/ 1^.1 

CjI JJlLjLJ ^ylc ^_j_1JlJlII <JlUI «_u ^^JLJ lLxL. 

j^aII ^jlvi^l J < \W\II ^1 1 


oVI 


oL^olo <J_t-OLJill <_o ^UJI ^ <jlS^2x^/I 
^Ul -U all) Ijjfc . 4 j^> LujlII 


Rapid Progress toward Safe Cell Rejuvenation (*) 
Testing cells True Potential (^) 


t 


• 5 U*iJI biUJI 

♦♦ ++ 

4_du-uLxJI 4 _»jLlxXI OljLxl-xVI jl 
I jl u yj&l oljxi.-xi.l j^l 

3 L^Lx 4_it jjxJI LMoJI ColS 
jjja ^LAil Liiai CiljjiJI 

^xxtxij iauo (j) £.LijurC\ LMSJI 

<000 <jmi •^‘■>11 ^ 

4ojj>ujXI CaljjUl Sj^jSJI LMSJI L5 i£ 
(^jJI jjliJI ^ojjj jl (jJUlLj 

gJLAJI yLOL^yi) J^LlJl JA& ^gA 

cjLoV ( 3 j^ u! -((^dcy/ 
jJb iu ijdUl iPSCs LMoJI oljjs j jjS 

.^O 


fdjn jlJI - o— ' “Jl 2r° 

^ jJI ^ JiAjlII j .4ola <JL^ ^yJI J J^J j 

CjVjL^-c ^j| <Cjlolj) II ( JL^-c 

£"l lojuu-uVIj 4ojul1^. 4 \c. lo^Lk. jljI 

. J_ujl2JIo Cj<^Lj (JlcalLcb.VI) 
^jUI I J-& 4 Ajj-Sj <1^1 jLoL»> jjLzxIa 


J 


u| ^LjL JjJ 


6jJlSi^ lolilix 6j LuLlc 4Jl 1LJI lol^LkJI 

oA i > uJ J a — 0 oljj— ill 

4jolj(jJI 6jlil Jlixjl (T^C Loij£.j .4o^.^flj 


olli^JI JUxjl ol Ijb .iuk JI Jl <iJUI 


4_lL^JI cit 4 ^ ^j| c.y ^ hK \ j2 4 sJlo 

.4ojuljl^JL» 4 ^ juuLu 4JU. J| 


1 C 1 i A 1 \ \ 24 ^j-O -Uj 1 (Jj^fl 

u^Jj CjljJsJI 6 JJ^I I i^LkJI ^y-S jjJjLAj 


Lojul^j .4_sJLJI I i^LkJI ^y_3 4_Lolix Ca iSj 

^.1 j2xIL_alj 4ojI^. lo^lix ^y_S IJLkjl 

4jiJl^S CjLo-uJj^ ( J a JjI LOJ 

J^ 0 L 0 JI cjjlcl retroviruses 
4_i jl^xJI lo^LkJI 4 jij_A <L^oaj_» ^s. a < i 4o <Jj 
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SjaaIlua : 21 : 1 5-9 

iPSCs LilLaJI h < *2 2 * j \ 


2010-2009 


ialdjl lJ^ju Jj_> jia (jt ibJtLaJI tjLu.L^Jl <s l£. ^LalxJI 

( 4 ULilsl OLxuul jJI iG j| (j tA'l ) ^ '" ^ II JjL^UI !jA SjAA±a 
L>M£JI ^Jl ^LCu J j^v;, ,, ^jj| |_>ll~dl jxoj ^jJI 
■"'1 ^ li CiLau_ul jj iLuJLaJI LtlLaJI <L>ja& ^ocujj .iPSCs 

.CaljjUl i> j'~'< oLdu-ul j J H ' <<L*_a ij_lL! Sj-l&XI 



«La-a ij_lL1 5j_lX- 3 C)Lj-u ijjj 


< 1 ^ 4 Ij-ill Sj-LXA CjLIi^. 


pqjypQ 

NMNt 


2009-2008 


iPSCs L»*iUJI ^Jiua ^LaIjlII ^Jsu 

ul n^ iLUL^JI CjL-uJjjAJI ^1 j Vh <iL> 

<4^_4 ij_lL 1 5 j a*XI 3 1 1 > ^>V I <IS1 _iLiLi> ullL4. j^a ia££ 
5 j ^<J sl CiUuj^jjJI JL^jj iS l£. jlualia^l j] dais 


.LiMaJI ^Jl i> jjCiLlo ii_a_4 j_JJ £j nt.l <bujVI ■••'LVi-UL' 


^j-O <— ) A i 1 ^ CjIjL-1lL^.VI 

6jJj3 :<JlHjl1I oLax-oJI J Ju^f I ^Jl 

L5^ ' L»liLkJI 

C/^- 3^ <jj-<-tJLaJI L>*^lAJl iaLoji 

** ^ 

f^Uuilll <L jjklJI CU6S Olj-Axjju&JJ 


teratoma mi 


6 — ° 


L»^iLk. 


l aIl^ (cUIaI^JI 4 ^ , 


* j *j3 ls^ 

“ f-jj 6— 4 ^ «' ) 

1JI 


(j- 3 ^6-^ 


LoJ <4 'Mull 




*■%. v ^ ^ 

u^l ^^O- 0 ( 


C- 

0) 4j_JiLiiYI L_>iL= 

*♦ P ♦♦ 


<JLC J_^JI I J^LL-II jl JL^J ^ ^ 9j 

<ol 6JJ& ^ <_ol_C <_La-OlJ <jl1jl1^J 


. LajLlL ^.1 ^_s iPSCs LiLkJI 

n V ^IlJI L^Lkll ^-o£-l ^Jalj 

<_o J, ~v i a ni l CjI ojJj-aaII ^jl oljLili-VI y 

6 J x3l! 1 ollj^JI J 


Identity Crisis (*) 
.<u mW sex cells jl germ cells p) 


1^> \ is*i x-u-o <J Cl) 1 ^ Jl^lI I 

J 

< a^> \ ^Liic j 6j j^-ll 

^JLj_uj j| A iPSCs C^LkJI CjL^jI <-i j_uL_ul 

Loj L^LkJI 6J-& <AjlA.-\. ^c-Ju_ujJ ^LolsJI 

< 1 I 9 Q \ | 1 ^ \£, [ t-s \ . .< 1 \ 

oUjI 


Lj^LLJI Cjt^)-oJLi <_<jlo ^j| ^j_o L 5 ^ 

j ^ ^.11 cl j J T) j i iPSCs 

>2 

^iaj I ^ <1 juuul^JI < xC J-^J 1 

C^LkJI l^_> A < rn ^JlI I <JUlJj^J( £j Lo-A-U I^J I 
j-UIaII jl — a^-ILs ^ cijI j j — sJI bjt\\ < \ 1 1 

. ^-AjlUjJ I jLl^^l o ^jL) 6 ^Jk^ 

6 J-A ^-jlal L jll! (J_A Jlj <-<J-!lj 

Sjjui^JI <jlLlJI £-juuyi Lo 

^j| — )j xa 1 1 I ]Laj — ci)l J J sJI 


l ^ \\ a s <juljljl^J| LjLkJl Cj l^-aAJLA-AjLO ^Ju-y-9 

4 S a^i j ^ L»^LkJI 

/• d tfl tQ'N. < 1 jJJJ^ < 1 tf \ < C)lL^J ci)lj jlJI 

<JUlJUiJ)j CdIjLI^I <LXju^lJ (- 1 oJjlJI 

<Sul^-9 .<\ JlL^JI Cl)l 6 j <1aa2i ^jjj! 3lsJ 
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CiLutSLal] 

l ‘ < L y3>\ y$\ L - o 2 _ L . bi.fl La^Lb 

I c-u jill J-ailuJll : joiua jb- 1 jbl j-aYl j-o «Vi d jbl (^jAb bd c£l 3! ^ j^aj iPSCs LaMb ^1 ^jJI jl jlaJI j^ LaMb J-ajda Sjdll jl 

. LfrJI.ntuil jl 2 _jL-oJJ ^j_o 1II ^Musl 2bL-uj^ JaLs jiit ^ Laj jj ‘ifj+t 3A l 5^ jU'WI j (jbl j^VI «4^j^L » ) -a v-LdjJJ ^LauJL> dJj ^"iuh 


j^l jJI J-uajJI 


IbC 12 J-J jU 2-> jCJI iPSCs LiMaJI ^1 J Vil III (Jj^i a 
<dj£ 2idiCfl CsLtl ^Lad Jlaj L»MC dJj ^ La -1 I ' ^ '»-■'' 

. (^ j5L i.i J I pIjJI j jj‘ “ j ' ) 

JJC J pLuiIXI CjM i II jJflC (jol jfcl <(2dbLfl» Ci j-^. ■ 

.a^jjjii licii 3 ^bui amcuXi dibjJi 



(jbjXI 2^jda 
I ja ajjCUl iPSCs L*iLaJI JajCi 
/ <uUa ^ ^jAl 

\ lK 5 -^ ( s&y ^ (j*3 

.jlbdj ICtdJI dJa CabbaCul j 


.JjdCuXI ^ jdl jl Cal j u <1 10 a 


^^LiJI dljUl 

jl jj^a. ^ iPSCs L»!ildl ja 3 Tii <~irt Calj j-u^c. ^ a 


iPSCs LtMCII J_> j-C 

. jjiaj_djLi p-l j JKi iil jj L^CJLxl 

/ 

^1 (jC ijA jLCI tjA 2 Tii »iU 

ja 3 Ti 1 iit. 1 <uaLuJI <hj4jJI L>MCI ^1 jCCI (jS\ d a 

\ 

^ ^jjll CC 2 a Ui n LiMC 

,2 -v -v, 1 ^dCiXI jajJI jla ulC I(]H rtj iPSCs Lt^bJI 
.^b^XI ja jljdl aUuj ^1 


.jjiJI dl j 



^_lc Lua^Lbl ^jjld jjlc g- L oJjlII 3 ^ Uj 

i <_ol cl jddJI Ca 1 j 1 n I d_Ju I ^jljlLlI 

j uulJI 3- 0 6Jj^.l 1I iPSCs L^UJI 3 ^ 

I j 2 L^-ll ^yd <<->J i tl J) 

£_JLO^J <*±±2juA\ 4->J -JjlJI Li^LkJI <Sj_A C-lij 

6J-A tJ-xu-Xuj . CjIj JdJI 6^)JLvl 1 jJLiLs-ll 

^jJI Cal cujjjlMJ J-ot^JI Cu5Ul Cal jl lL^.1 

<-oJi~Va A nllj A J_a^l 4jJjld L^JlS 3 d\\ 
.Jllil (J XJ-I-U 6 J JJlII 

t vnCI <l^L»LL> (30^ 3 ' 3 ^^ 

S3 

L^LkJI 3 ^^ i^j 

cJS Jjj jjU~\ 1 1 jjls ' (^ 3 iPSCs 

^ LjL> ^j£. Cj a^Jk C-i Ijl Uj < . . Jjlj LojlS 1 ^ s jl 

3 ^ ^ JaLtiuJI ^js~ix s 

L_cuLcoVI All 3l 

<( >J,^ S 11 Cj\ CUjljJ^JI ji.1 ■LJJ I 

6J A 31 CjLjUlcJI ji 

j ^ jjjjijJlS L^jlIjlcI J_2a^ lj^ Cj\ (-uj^jlSJI 

IjJ 3^ L5 3 £j aViLjlq L^-Ht 3 £C oJj (HIV 

< s v a All <uliJI 

6 d^i .genome (1 3 . 


Custom-Tailored Cells to Cure Disease (*) 
Ethics Unclear (**) 



(**) 


^^ Vl^LjLub 


jla ^ iPSCs LMaJI JiLz. jl 
I j) L i^ua Lil j^uJI j_iS 
(^IjjJI Utlt) 4.41 i-S-^ LMd 
4_u^£. b!b. 


<L^LUI j^a .<□ ijji jl jJi KlL-S. ^ 
jl l^_il j 3 -li<L"lU j<La-» ^4_» i^bUI 


Lt jisj j5La_» LaS tl_» j^iiA L» ijj-uj Lu'u 


4Au j 4ibb jl iPSCs L^Lkil 


£jbj ji J jSLAj .^La.jJI ^ ^j^bjJI 
j-a LAsl> iPSCs LM^JI oljji 3 'jjS, 


L^kjbj ^111 L^dl j 4_iaM^VI uU ^.1 
.4_j jj-u-JI 4d^VI CaLa-ai 


< J L*_l I ^_S A <-> J-L%. LiliLL 

3 3 ‘ lA ^ s 3-^ (_A £ ' lA *-^ I 3^ ^ jjlc 

jJl£. ^ I LiLkJI I Jj <Lo^-c Cal JLJL^. 

! \ 1 a a \ 1 3-o ^ lA*-^ ^(-^3° 

<L j-1aJI AA$-^ cjjas Ij^LL I 3-0 
. Cal jdd-ll 6jJU^JI L^lAJI rt-a^ 3 ' 3 l9^ 

a* ~ 

C JjC I lit 6J A Cj <-ujJ <dilclj 

<Lu-^i LiLk jjlj <1^3^ Aj^" AA 

. Cal jd-sJI 6jJLi^ 

iPSCs 1 —aiUiJ <ejUJ' ol_^ljJlj 


<cl jCS-ll ^3^ Ca 1^) I u I 2 _jlo^. j{\<\ 3^-11 

lf 1 " i3o'>^ ls-^ 1 i -^- i — 

3 1 J • (( I )) 3-0 ((6 JjltJI )) <uiiJ I 

3 - 0 ] Lo_a^^Lo3j <^JA *g>^ tju .Th> 

3-0 W I^SjJLJ A^A>-)A ^Ls-oL^. 


Ax A^>Lk 4 _»cA. ^_a ^ \ v 1 1 -Lai 

3^-11 (^-uLi-<ji 3 <_ai^i) ^AA-ll Aj^ - 


^oU 


6^jl^ La^Lk 4_aj-^ (A f Ah 5 ^ A 


^ LaMiJI 6J A Ca «-*— 3j -^1 jJ — ^1 

^_a 1 ^ 33^-0 4clCLo Ca Lo (_ul j l^Jlcijl ^ Llia I 

^C-JU-£iJ A 3-0 Aal J 6^-OjC_l_a_l I 

3 < o \ I jJj 5 * s LL=l 1 .) 5 -»A^ iPSCs I 

Al I Ji ^ l^-dj 3 ° ^J^-OjJI I j-A ^Ic^Jl <_ul 

• J 3^3 
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1 ^ \ t 1 0*C 0 \ ^ 1 fV / ** t » < <b^^bU 

1) I j-a^fl ^jAbb V Isj . djl jlLll 6jbb^ U^ll 


LT^" ^ Jl 9J"° 1 a <j-aj LjUlA (jA^f 

■U dl 1 1 CjI j jJlS LLsJ I Ij ^ As . LJ I < jlS J-^-i Cj -2 J 


b^-lj U^illJI SjLcV 

cjUujjAII ^1 jlIL_ul (jjj ^j-a iPSCs LiLl 

•3*^1 A 


(**><«LilJj bllbk 


Sjjll CjIjJaII 6^) lT\ 1 1 LM^l dllbl^ li 

A-d^ll jc <_ab lauib ^| Jb-l^b 1^. 


br^ ^La 

^ llb^f L^_a I J-S.1L 


J j_ciVI 3 ^Wilti 
o^l J — * j j>3 ^>' 1 


i (^-11 J Ac.^f lj Lb^l -s. II (J j>ldb 

jaiLlUJI oUjju-ojlJI^ * l^-a. 

^llJI ^tbji ^ i i^ t < 1 L Jj 

<b_£b <^JULJ ^jl ill JLkJI £C_J caiK j| 

<JlJIjJI L^LllI Jbj^l (3-^ SjlULa ■ < 


w\* 


U^Ll ^Jl ^ * l—> 1 1 ^ Ilia i^_a Sjj ^ill 

Ib^llJI dill J-*^- \ bAA b J-2-1 1 6j n^> 

^jl ^ JkJLb fc.J^CjJsl ^Cb ui \ II ^ J 

^--^1 ^ If- 5 ji cuUlc 6J-A (Jl Jbb <_uVI 

.aJ ( LvC. Llo j I \1 \-s. 

i u <: a * t dii j bA" 


^ LaAlSj . ^yLlli I ^ 

<bjJL^JI U^lAJl ^.1 j_H 


c $i <^A)f A! JA^i ^ A' 

U^Ll dllj a Lo_> ^jIUI Ib^LlJI a 

Jj) A-r-^JI (w b* A.^ t ^bJI g A-Obll^ I aAC .^ 1 

,(<Klxll) ^LpJlj ^taJK 4JI 

^jlicl LiAbl j2s <J oH|| 6J 

Idle) Jjl 2 < \ w nil < 11 Cilj-^laJI 

— <_<jl 2JI SjjJ^JI UliliJI JLLj| 

<jl1LJ| <jl£.>.v.-sJI Uil^JI ^_s dj-oj-s.^ i “<i <i»A 

U^i “^3* LS — *A i_s — ^ (J— Jl 

I J J j-S. ^ b)l^ ^1 ^IlII 1)1 jJl£. call) 

4jlXjl!LJI UiUJI dlt A LabJ 1)1 cAjjJlII 1)-c 

.jXJ_UL^JI <JJ)»A^sl| llj O til 1 ^ A 1 Jj J 

l)|^liJ| ^_Lc 4 II ^Jjl — 2 sJl1I 


Cells For Sale (*) 
Healing Cells? (**) 



M £uJti L%> 

£J±u£l3J uj 

4_» ijjJldl iPSCs L»M£JI A 
iCell 4-du.ul <t5 _di (^^11 
CjISjJJI ^1 ^Cardiomyocytes 

jLudkl bojdddxLll 4- uVj . u ^ sJI 
.4_LlL^4 4_li1s 4_» ijjl Ol jAu 


<_al xAll Cj 1 1 \ ^ 1 1 ^)I^Sb (_uL» ^c_o_i_ul Ij jlUl 

A il-s. II <1= m Ioj L^_jL1jj i^l\ J bT^ 

UjJI ^_a jj aAI 1>^-1j 3 wAl I 

<JlL 1JI S <JLb LL>J J. 1 1 CjIjJlaI ^Jl b£dj 1 

• dA JA^I ^ ^ 1) 1^-11 (—j (. n-s. 


Ij^Lk. ^ l ^Ll^IjJI j j) ^ ^s. 1 1 bJ*^- 1 ^ 

djj(jl5 jL^JI Ij-A . llLol iPSCs 

CjLJjJ (^kil nl ^bl^la 6J * J£. djlj Jil^s. .o 

. Ib^LkJJ <LojI J A 

bUUUI O ^jJI j SJ_2 

^1 jJdl i). 

j2kl^l)JI 6jU c-bL- 


I J — Sj 
I VjJbC LLlAJ 3 bC 

f^jll < adenovirus 


<ji_>j^l cjUla^JI Jl <-obl bl^-l 1 a lLjJI 

l)jJ jt kj) U^iLl. II < lj )Jl1I 

C^AJ -(S 3 '^' 1 f> J J>' l ^ I — ^L^wlil 

^ J! ** 

6^)JLS LiUJI J 2S.J J <JLb)jjJ| CjI CUJjJlSJI 

U^iLl. l ^ U J)-Cd la Ls <jlsI^ 1j \ i/3k 

6 J iTn 1 1 UiUJI 1A--VJ UlclS I OJLJL^. j .iPSCs 

o -k ^jll <1 )I^jlL1I < 1^.1 ^_s <Laslllll cj! j_lUI 
^lll dLilbl j) \^k II ^ S U^J bO UiUJI 6J A 

<jJUk l ^ X, \ a dlul^ ^lllj <J-ojJI JjlS Cj 


JLi^VI 11 a 


Ui 


u 1 a 


^llbV Ijjxlll A LjjJI jJbljlaJI ebbL^. II 

j_<_u <cjI cujjjlSJI i)_o <jJLl iPSCs UiLl 

^ ji j&i a <jA a A 1 ^ 

^_3 Ij-duLui L^LlJI 61 a jxl jH a < 1 1 A. jlS l)^-ob 

. 4b J, Ail \1| CjUbJlbbil 

^llb| Jbfe l)jl^.lbJI <1 loLb La ^_<-OlS| 1)| 

Ja-ob ^1 ^IjjbJi cut l)jJ l)-<a iPSCs I i^Ll 

^^1 £ - dill lA i IjJ-olAb l)lj <L5 

<1J jl] ^UUI L_.^l bA-A^ 

jbbQj ^Ull J uGlJI CjI j J lsLLsJI l)_a 

J-tbi J— i J 2 j .< "s. aj_ jlII 6 J ixll djl—JLJbaJI 

^Q 11 ^ " xxi d-> La» j ! J ^ X a bH 5 <s^bb J .Sh> 

dAA^b [ JjIjLa 5-S-aUs l)-a] <1 a1U-° A D >J 

J-^kl 1)| 1 ^ a ^ < ib 1 \ a \\ jl j_a sAj 3tb ^Jl 

<-^aj-J-l AJjlsII c Ls_sj* 1I Cb l bb 11 l)_a Jbs^a 
djljblb dll A na <bb l \ a \ < \ 6 jLa JS J-S-2b IbL-s^b 
.IrAU^ 1)1 1 a A . \ll II Jll^ < ' a l J l>A‘ 

Ls-a <L3Uj^fl jJlsIIsJI db a aA-s. 1)Uj 
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^ & Ui_»i obi 6j a 

.^LJI ^_a A l~x I HA 

<j* t?J — 5^1 — “=> u* ij-Oj 

JjUOl o jjjlj <^jVI ^ jL^. oLs ctr^Cll 

&OA Jjlo ^ lc t—i I *"\ 1 1 <jlS ol j->q4j Jj aa II 

lju 10 (jj) ^_a oblaJI 


UU^fl Ol 


^JJJJ-C ^ J) £C. I J-ojL^j J V\ \~XJ 

Ijj&Lx iPSCs b^LlJI ^j- 0 HI b^LlJI 

4l I V I . J dO I ^_lc Cj 1^) LlL^.V I (■ od 

<U^Mj*JI I 1 A \ A Q Ajl ^jl iPSCs I J^iUJI 

^j^\^a\ i J-C ^Lcul^J ^1 . dllj ^jA £^jjuu\ 

lHaOl £jA (£jf±Juu\\ A ollS <^C t < i \ 1 1 4->J~X A 

l $ 1 ~x I La_aj ui^jjj A Jj A Jj 

— lc ^ LUaJI SjJ — jL ^jbjjO^-a 
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2/1 jbaxJI 27 jJLaJU 
2011 /j^ 


fSSi 


(*) 


jLsul ibu/u da 
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U 1 Haa i 6 j-& Jjlo ^ t-uj^j . 1 0" 1 0 

^ Jlal spatial resolution ^jl5La Jxa jj 

dlj^Jj Jjlj jil JJdl^ li J . sl^.1 J JjJ 

I j-^.1 j ^jjU3 jjLcju_u_* ujJLsJI ^_a 

£ 

<jLa <&j — & JjjulII jjVI — i2>Ldl ^ — a 

<LajJ)\ in J-j J^ILuu JjLuOuO j ^\\ £” Li^J L& J 

* s' 

d^jj £_o 10 ^J-C L&Jual J pu V 

IcuSjl 0.1 ^ ^^Jcl definition £Jm£j 

J JJLJ (J"°J ‘AJlO (J-OdLJ ljj 1 da J 

^jA ijjjjj jjl x A \\ aALU (JJ-S-ll CjUluLoj 

d_U 1 t r\ \*\ 1 j 1 \ 1 /s 9 1 j , \ 1 d X \ 1 d Uj 

6j J U-° 6^-b oljj d> a 

Laic <c- l a .A all ^_S Jjl^J II ^ x^al j-o j 

Jjlji.1 jjlla I ^ j-i-oJJ J-U lI^LJI jjl-* 

jj Lu j ^ 1 1 jjl^jil jj La 1 — (_u_L I 

— uj^J! S jVj)) :j — L= dl] jl j — II 
.[60 ,(1992)9 jjxJI 

accelerated 4c jj-uJJ CjLi j^IiSJVI dJjHj 

coil <jjj I jj electrons 

dll d 1 9 4 i \ A^|^. 1*2 1 i **-3 Lj)^ * < t3L^'^ ^ I 

>! 

^_sl J-A^l L^JlS ^^iJI <JL-JI ^-lc j_i-OUL^_i 

<JLJLO^ J_i-^I^Li 1^_3 Lj-^I^-c ^_a <jL)U 

wd H 

<J1 <Cj cal Laud j I ^dlnlll 5jdj ^j-c 

^jlJI 5-ijjJI ja!)La^l ^)La J l>°J • jJ>J-a^jLII 

^Hil L>i-Lll CluajJji cut li \X jlu 

oLAaIj (j— ,^_ijjuUI 

(( 6<^ Lu2s I )) 4jJlj jjLcaII dudj ^yc dud j^Ia5L1I 

^ j, * ^ 

djULt^il CjUj^jI^JVI .L-^ljJ^^fl 

.probe pulses j^ulaJI oLAii 

si 

CjJlS jjLi J uaij ^ | ill (UJLO < oj j 

jl fl ^uj_> < Ul-^J J s ^1 — A 

^ ** 

pi j d^JL^a I 

JjlS ju call cd \ \ is Lilli I jl d ojl2 

jjj-coj . I gjl^ld JJtu j I d^j^JI — J 

the Massachusetts Institute of Technology p) 


<d_»jLc> I ^ Ja 1 1 ^1 dAULjJI d_La l^cjjjjJ I 

dilj !ujl^^JI cdaCl d^j^JI c_^L_Lil dAj^Uu 

L^Oi.iLo ^j_1j <_uJ I dJ Uw ^_a d LlLI I I 

Os** & 

i*> A < I 3 ( (J/\ A i IajLo ^1 ^~l 3 

^jJ) a^I^lJI dJjJl J . 1 ^ i y\ \ I ^_ojIj^ 

<d^j^JI &j-A A tAidl jljjj jjj cOl^IjJIj 

dJuLoa cjl^j ^>. ^lj| ^ — Lc ^ — ^_a 

.^Ij^jJI C JcLt-uJ 

J— LS— ® 

C— > 1 1 ^ M L. I 

^24j cjIj^.1 LUiJV djui 



du^juj Loa 




J- 


\ \\ \ j_uOl 3| djULaJj 


^_a dJj — ^ jlLI — call Ja \ o 


3 — 

a-ous aJlj 


CA*£ .ciL^lUl cj >U t^O r ^kll 

■U i nlj 1 . d^_2 I I du^jlll j| J a^>IjJI 

0”°] <Lx^d < j^dl .H> — 1 L^O — cuaJI ^j^dl 

ji 

djuJau ^t-$ cuj [ ( ^MIT j ^ a II 

^j-lc 6jjLi d-iJj^Ji^JJ 6 j ^ I jujlalj di! jj 

d d_uj_c^ jj I < ^ aj \ 3 lj)*3 

. jjd Ujj-N \1 1 d_Uj 4 juloj J-c^l^jj 

& ? 

^ Liu ^jl (^.3 dLcal call disJLil d_>jJiJij 

uuj^jj^jLc<jJ I jj 1 < A Ajll ^ ^ J La-al I 


J 


d_LS I^C^jjjJ I J(J coJI *T\ 6jJu-£5l^ d_Lo j I 

c> jh^l j>° 

dxj jjJjjlc! di d_L=s_^J I ^1 Ij .dui^j^. 

dia^JJI diL (_£-Ca 5 L^_a^Ll=a| 2) ° djL^lj i ^ \ 

lid 5 icj i_uu <_u dJL^. a <Jl9^ 

JJ 1 < A aj-) l^vlaa^ (_u I aj . dudLUl 

L5L1 , duj Ll \lr> 1 I ^ I V^- a djULCj ij tu^l^jj 

jijL^Jo ^jJ d-Uill -Ls^i uj dd C/ 6 ^ 

^OLjj-aj Tj^j) ^_a jjI^jlojlLo 5 iaLujuo 

d-U-UI 6j(J-U^ ^jliJ) nil 3 V (d.3JL-yj <^JLCj 

6 j-A |\un^i Ij . L^-Ji^j^. UU(H I^JuuuU 1\ \ 4 Vi *2 1 


<d_&LLk. jjIUa! 10 ^_ll iulj)l^ dl jjl^j-^JI 

v ji 9- q 

.d-uLLilc 50 jj) t.s\ 1 1 Is Laid I ^jotlL 

{ja dJ ji cu j I j I j[j 

dd (_ ltvu ^ — ia <dia_a dJ ji — uu ^ja Vjj 6jl — ll 



50 <_)<£> J*J ^ 

ija £^ 1 laa A j±a i^iLi 

alloy ^t*i <_>Ldl 
j < d •; rai j J< J< n 
dijlddul ‘ s 

Jjbu jXI J -du ijjuJ dui-uu 

.dS j^aJI ^l^jjJI 
Ja^JI ^idj| 

:^l > C dl) 
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(aug201 0/nanomovies 

10 JS Sj^JUA 

duuLijujJI ^ouLusdJJ 

&Jj£l j*3 d,^sl-k‘;, ,.t I 

j-utj JjI jl joAVI 

IS* 

.4.iiLiliu i^uLlll 
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ibjjjbJI bA b 


a JLJI 



^ I <4 II jd tA"' A 
<b jjllll Ca-iiljbJI 
jju < JdaJI jljbal 
^J_b j .«bjj_J <Lb_b_> l^X ji 

24 <jA jJLJ b^Luxd jjxbJI 

^JLu <bbaj Jjxsl ji_> < b jjSba 

JS (^1) bbbjjb 250 

.(jxii4JI j^ SjJjxs (jxLaLi 
j^dl *1 jltyl jl (^5-11 jLJbj 

jJjJ ^Jsuxtll jbiljJI 

<£.LiSjJI itki jb~Jl u jU-k ii 
.^JauJI £jdi dj Vn (^jJI 
d-lj^axi. Cibu ija Ciiib>j ji i j 

£^UaVI jSb_» . judl jLuijV 
:£d*XI ^ iUb^lkJI ^k 
ScientificAmerican.com/ 
aug201 0/nanomovies 



[4_1L* <b_ul jj] 

jjbad-i y Cuil jS Jl jus db^jtb Csl jjJ-d < jbu^l 4 _lcL» j d-uj^ mjjSuu s O ij^lsl 

r j * j ■ 1 1 2 o !•; A ^ C' l 3 * k*» «'-^< 1 ^ i A« t .*1^. .. 

4_»^jllll Csl jj-b-ll Cut. Vluil v 4 \S oLa^jjfl Csj^lLuujIj .$ja ((CjUU»_i SjIXI <jfc 

. c5 ifcVI tjA I4J 4jjj-d 4-i A jd jjljl^.1 (£bJ 
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jl jj jSbj 1 0.0 


I 

bbb j< ' ) 0.5 


0 j^jJI 


tLiu^,l jjb^l JlSLuj^l Cj 40^ 
oLbKII j^i JS iib jui. 
bit djjJLdJ 4_>jjJI 
jji Ac ^ UjIoj jl jb» L*-a 
aI.\U , ^.1 eki l? jJI ^_jI y< j< ' 'i* 
cbjJI ^ jjdJI 
Ji^VI j t-5 -l^¥l dJ j JXJ 

. jl j)\ij II cilbX 




3j j I < 1 1 j ji ^ C iJi^i j 

CibjujJI dbb d->jjllll 

t 5 ^i ^ Jflaj 

jl jJ jj^bXI bal jbiC 
^1 - 5 jj-Ldl ^ cJjuab 
d-ul jdit 4S jui. ibl j-JI ebb 

1 \ i?s l^jJI J *< "4 ) ib jUi Aa 

«LiClbl 3bjUi. ^J| — (^1 (j 1 H < 
.(?) A j j I'll J^aLbl dixxilblo 



5jj£&XI <bLLaJI CibuLb Cjjlbjl b 
ju juabJI CsbjjbJI jajLusb jxb 
Ciui-uxsl cd-b Cuil j^JI eibjjbJIj 
iaul j^j <Uuj1 SjUI ^ jjJjSJI JsljI jj 

toL^iKII bliubbl v-Ubl ^ jxiU^I 

dids j ) j^ilj^JI Jaal j^j < Uuj 1 j 
pQjI ^ ( j^jdl Ciljj qA SJj^xS 
. I d hh <Vi 


A Nanoscopic Rosetta Stone (*) 
: Rosetta Stone (\) 

f-3 195 & l5-^! 

t b)j 1 1 1 J ' ■ tij b_i J^lJ i__a i Vn< I 

Jl ^ y 

, " ' 1 '1 "‘x 1 1 J j ^jJI Obc.1 l_Uj 

j^a jl ^ d > If d ^ t | d t a t If* t ^ 1 1 


<i^j jj ^jjLq jj> j <jjjJ jxal cL> 

jj — °J J — ^ cs — ^ 


L5^ J — Aj 

.^jlLaJ^jJI xbdibi.l 
spectrometer (Y) 
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jjuJI ILxLjb 
^ji iisiuJi j^Li\ 

l^jJI ^IWi 

dlj ^ l(.<J yU^S J t jJi 

Olj jJI j * - SjUI 
c^i - te^Ji 

jJj-Xl 111 j 0 « m < V « 

•6*3^ 


< Cj L i-i 1 j 4 Cj_coJI jSUll j-i J) ■u'Vill 

jJLO i ^. j . 1 ) J^-UJ L . C'U 

tfi ^ ^ -*4 

£j\Jt 2i dllj^J J^)~i A W1 Lc l^~\SJ 

Cil is~> \ \ j CjjlS ^jlU ^ji cajJI JaJLcoJI jjl 


jj^LiJLi j . <JLJ 13 ^2o_sJ I 4 jlJj ^yd 4_SjJ I jJ Li ^Ju_aJ I 

CjjlS^jJI ^Jl 4 \ a < t 1 1 Li ^-i cuJI £j Lt^k-U Ja A x ^ 

Cj 1 < A i \ 1 1 6d_& ^yd | J^^LLd £y 

** 9 

<JU. ^_Ls • ^LiLs <J^ls jL 

J ! 

■U i iJ*i i<? 3 <-^JI caJ JjajLJLi 4 A A ii 

L>° ^\j Oi J— urH jl — ca ^l 

^jJI ^Ji cajJI (IsjlSjjLII k> \ ^LiLLo 4 SjJI 

.LSjJI ^j-o <jljLs> jIL-oi 3.3 <L^jj 
i^Jr^ I 4 — -ij)* J — !jj <jl I — lilc ^jl^J 

^Juuo ^yd ^j \ oTi | J xS 4 j coLcolj &^-A-cS 

Ls^LL <ol3jjji^JVLs . cj! jj^lilVLi si 

( S j-S L lLo j 4j do Cj Loj ui^ < Cj Ijjj J ill 

A xA Ci ^ S L^Jlo jJLi^ JJ £. J ud Ij| 

^-iLojJI ! I C coAi ^j| dllj ^jl co ^ yd 

Cj ls_i £j\ j sLlS (j'J jllil j 

^J\ d \ j_JjlsJ I (jj - ^ I O Llu Loj ^_S ^ . < a A i\l I 

^4 xl^jJl ^IJt-oL^. <j-a] < ^Llcu .o> 

CiLi-OJLJ JLaXJu_uLi Jj-L^d JaLuui <_ul ^yd ^L*_S 

lOOJI jjjL^JLi V Cj Li jJ&iy 1 (j-a I J1C J-a^Ii 

u -° 6 — ^ fJ u^j ( o j > -^-° 

^ tfi 

j) microns CjL_> j ^jIj 

LojlS 


JJL^-i J-3LJ 


Lc ^^JuULLd jJajJ Ua J)^. I ^ 

t>° (j-1^ 4_ljj 

• ( l ^^’ o ^' j ^ ^' 1 =^ 

CM^LJI ^yd ^JLi^-S ^ 1 xAc. I J Cjj^jljI IS j 

j_i *L» J)> A^ill 6 j A £~d J^LsilU 

single- j j-i^uajJI < y>V> 

Jl lc I i-uj-i-ulj < electron imaging 

cj L i I ^IjjljIj ^U"n Ls_iL_u LaIjjj^jI 
Jju_u it-idLi ^J)3 ^.3 jl call <1 jLsJI 

fj t>j < es -^ 

. ^jl^_jJI jJjLsJI ^_S jJlC V 6 JL-J J ((<LLlS J 

(. jJjlJ 4jj J) aAI I ^-SjJ I ^yd J 

Cu-SjjJ I J cOlSj dlJjj (^j!*-d Cil j dill 

^j^.1 A, \ jls~i lix ^J-i-jxS-jj <5 u^jlj Jil ^jlSjJI 


^ 9 - 

. U j-> j-^3 (_ulJI i jjLi <<lUa1I 

ultrafast 4c jj-oJI Ji^ umI) uVLx 

^yd jljj I < ^ Ijjj < recording 

CJ - LS ^ U | 3 , A \ \ ^_ 0 l OJLi j <_ JLiLj JJUX sJI 4 _ Uj 

< —xLulJI jl 6jl LI (clocking pulse 

9 

. L^ju_u 1^J jl ^il 


synchronization <JL-^ {J\ 

^ 3 

tLc ^ S ^\<\W £-d ^ jL^. <JjLo , c jjLi 


Lf “ 


<J I jIll! | 4 ^ ^jjj LlA^ . ' ** * Jl » 1 1^ ^ yS ‘ < « 1 1 

A i^.j j)^\ll 4Cj call 4 IjLsJI A II j 

jxLoj) <<JjL> is j . 4-fx.sJ I 4_ijJiJi j 

LqjlS <61^.1 J &j-a 61^.1 J 4-U-S Jal S a <>Li 43-ij-^J 
^-S j_<_uji.l <kiAJI j jj_o^l CJjl <-u 

^^JlcjJI L ^-ijJLl!l <J uiLii I JjlI ^j| ^_S j\ i/d 

** ^ ** 

^^Llal ^yd ^LLo <_uLLlLc 17 jl 10 jl 5 J S_i 

<_UJ^ <_u \II J1S i dll j K-d J .6^JI 

J I Ijl jjJI (j^-i^-° j-i-1-u 4Cj call ‘LsjLsJI 

9 * 

^ l^j Lajj J | < IxjlS jj 4 a A jj Jil Cj I I 

jj) JLSd~\ .ol jll 4 j>j 1 1 jl jiki I Jj usS 


-La_ij do J^IajJI j a^>3sI <4_ijLo> ^j| j I 

£-d 4-ijjJI ^yd li^xj xJ*i (g J J aC 

^jJLJLi — 4 \ 1c. ^3 jlJ < 6 ^-U -Li <-o 4 il flC 

ijUJ iiLUJI oILaUI ,> iUUI iicaicJI 

<lil^)-^ 1 j Ij c 4_ij_^jJI ^l^!^_i coJl 

9 

^Jj-aC -LlJj Co jl J 2 a | J Jl: ? cojLII j 

^_diCi ^5x1 J . 6j c ^ S ^LlLs c_S LC^c 

cJJjj j ^ slVi^ 4_sJlixll -LljIj CuJI 

4^1^ \ <4_ijLo> i^jJJUd Cil j 4-0 Li 6j(J-c^ 


JjlA 


4jI j ^JjJI jlixj^f 4 I 2 JLII 41a^ 


4AjlSJ 4 CioLp 4-Of-l j-o ^lj^-1 jici co 


4Aj^LJ Li ^ J UlL I tcjlS J 4 UaI I j-ij-^Ci 

4 iWill 6 J-A « IS ^JLi is) . 6 j-o ^_S 1^ coAj 

Jjlxo A^l j ujjJ co Li 4lxsJI A^jy^, ^_Lc 

UJ ^ O ' L^- 5 

(.^Lcail I j_A ^_S JslLlsJI ^yd 4jlS jj j ^ I 

4-iJLi ^JjJI ^Lcisjl ii ^j| ^j-o J_i Vj 

^jl (— c-VJ La£ < 4 -L-xaJ I ^jJI 4_i_cajJLi LS ill 

9' * 9 ' 

£yd j_cOlS| j <4AjlSJ 4 L- 0 I 3 IJI 4-0^1 jl) 


4JU . ^_s < JjIaILij JU-JJ jxjliUI l >^ j-II 
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<j-a 4 a! J J ( 


oiaajl ( Ja J xJu ^ / A ^ I 


J-Al ^j-O jdj <^jjjLWI ' Ja J_a 

. J^LLVI ^id. 4 a ^Lo^ <_sjijjl 1I 
dA Lad. i! CjjlsIj^JI 4a l x. x 1 1 4_<_ul^ jJj 

- 6jlll ^j-o 4 a^aIa oljiji-> IaJo.1 <4 jSjjKJJ 

>* ^ ^ ^ 

j I ( dA I^A-a^A I aJ I <ia x_u ^£JjGa V l *Aa i 

LaLjl^^Isi^ — d.) I jJ 11 <j-a ^c-j! a a. t-sOA 

< 4ala Iaj~\ a a 1 1 4 aa j <j-° £j^j-^ 4 ->jjaJ dd LosO-iIa 

<, ij^s a t jj*^ * ^ 11 CjJlS jjlII CjL-OlAJ J_o£. d-s J I 

<jl -Ul-^wjJj . fcLilajG (-ul ^£j_ll ^^AJjA^-lVI 

dAljJ-ll CjLsjlU CaJJ-SJ Jj3 4ajj_lI 4 i 2\ \s J^ 

4aoljA-a ^cjlo^aJ — 1 xLk^. 1 — <juulsI j£JI 


L . Vi.vl 1 ^ \ a 4 _ 


■ ». Wa 




^ jLLyt ^ l ] Ji_^V Ij <>vi 




Lj d > 

<juulsI jSJI cj L^jlUJI 6j_a JliLa 4 aIajjaSJI 

^ ' O s ' 

: Jj) H a J IjaJ <1 ijAjlil 

£ 

real- space Li — S liA^JI J—t^JLj 5 jj— ^ 

4A»_al j£jAj_a £jj 1 j iVs 4 a Joj) image 

lljjAGl jl I jSJI C U xJl 

^JoaG laAl 1 I a 4 ^ lV\ \ c\ 4 a j a , ^ a J a_oa 

eAAAjA j-C dJ aj la a <AjLajJI Lfrll \\ JuA 

. cLlLlS IjSJ I A \\ t ,7,11 ^_a l 1 x^lj^j CjljiJl 

$ " ^ 

dJ 1 a tKI I £-AAA Lk 4^0. JA ( 1 \\ a"\ Jdj 

^j-C <_»J_jJjlII 

J < a nil ^ InSlJI 

*1 * . " 3 

^£l! CajI^ CjIa J-a jJI CaIjJj_j ^jl Ia 
10 11 - 10 10 ^1) 33 IS^S 100 j 10 La 

(jl ^A <_UA aJ <Qb La_lc <^<jljIjl1I ^-S 6 jjjJ 

' * "5 ** 

CJ 1 x \ <AjI <_U jJJJ-OJ 4_i^_2kb Cj J 

^ ^ C 

• L>aJ>JI ‘ ^LjLxi^jq JJ^jlII <_J Lc 

LaIjl»j^.I ^1 CjLojLlLII IjIjlL_uIj 
^ lc ^ Jj_aJLJI dULaljill <Ajj_a J Ia J J- 2 ^. 


6jlil <aL 


< aJ | 




dilj ^_a <Llll jl <Ia£.l A^ill 
(>o ^. I^J ~ J \ ° jy^i 


Sjlll 61^1 «nl : jl Deciphering Nanomatter (*) 
■ ol mm*s jl vesicles (\) 
ultrafast electron microscopy ( Y ) 


& LAJJJ ^ \ a J <_ u ^ 1^5 . \^26 £ ^ l^JI 


9 " ^ 

L) j I dl IjlA ^ I dl cu LajiA L_ajJlA 

cAaI^jJlII ^j-a 6 jLlLcIa LLl^I (j-ijJLJ 4_i 1 CuLa 

Cj I (JALaa j| dl uK JL 

0 ^ 

(ji ^J-AUI <c>^ — A 

j-a <JLlS J <L*j2a dll J £j£. 1 Joaa j <6j-a 

detection^ < nS 2 _<JjLJj jj jaL 

l^K £ cd l ^_ajL^A ^a a j . screen 

1_^A jALOAA <<LaAJtJI J f. J) J.2> H 4jlLlAA A 7) 1 

.<ikljill djL^jll 

bA^J J^J-JIUIa J__^j^lll 
aAjliJI 4 jujjjlSJ^I iLij^A-u JxiLcul 
f(4-D) jLslaVI 4a^Ia^JI J (r) (UEM) axj-uJI 

CjIaaj^. ^j-a jSkiLal j. lx-^ IjAl^-aL) CjLj J JL3 

4aLaJu_uI^ < A a h A a Jl 4 aLaJu-uI <jl j-a j 
.A ^-11 L^ajJaa 6j(^£.j-LI JslLlsJI 

» 

^jlXl 

Ia Lai <_ul 1 I * ^ I J A I a ^,3 

((4 Ju-iS L-£a jJ I )) 6jl II j o LaljiSJI 

.iSjljLllI t-^jJI ^Sk^Lil a 6jj^.jil 

graphite Ci±&\ j^JI ^^-1^ IajIuAI j. ij Skj 

^_a d-ii £ a aLaa 4 \j <4ajLlLcI j) vC 6jl a 4 a ^ 

<4ajijaJI dJ^LcUI I r Jj 4_i ojLa dJ L aaa 

^ ^ 9 - 

. lAjjLaA ^_a 4-lALaA I aI^ju-o 4J dl Id^J 

aigULAA daljJ l-LIGa dJ — A_aljill 

a! a H.S'i ^yA J LJLi 

^ a (J-aALA (-ail (_£^-l tail dL Jail 

^GLaa-oJI tdl X M LaT J • 4^.j — < ojV)j ^u^vi 

. 1 \\ JL ii \ A§\X i2i -U»aI jj 4ia (_ul^A 4 (-ujiLa 

* 

aJjjjALil (J-sal ‘-^jJI 4 aLav1I J OAJLAJ 

L^JIAjlaIj dAJLal jill a ^-i=>-S JL-Ol&aI ^_1 £. 

aJiJI 4Liii-A I a (J-aA JaA (d-UL-vA ‘JjijJI ^j-l| 

6 jLa ^ toil ^j-a I JL^t. 4-Liuu-Ja jAjLLa ^ 1^. 

^dll ^graphene J^il j£JI ^Ajl\\ l^_a j£. 

djl^) j ^j-a il^JjJLa 4 a jl^)_a| ^GLa AA -a ( LIGa 

l^J I l <-Lsl Guj 4_a^_» ^A^lj^-ll Sjl a 

. dJ Lbj^)f I Jl ^a 4 ^ \"\ a djLajLAlG 

La I jl ijfrl II daA_al jSJI idilj ^1 lJI <Jaa 


4 jla £ aJI a Ad O ijaAI 
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< uSLj j_<-L V I S j y< ' j_a ^ ^ 


jLu-ti Escherichia coii <-A jJ Ijlll 


d -v *\ . , . a I ( LLj ^ SbLu^jSLid 


uublk JiLa Oljj 
< Lljj iLijJjJ 4 ^ ll > OjJ J . i_u jS 


( j^jil j-ic d tla II pL _ uC Lu _ uM_Lo 
oCa^juAJI £Aa. jluaua^Li .jiu^s 
ld> (j^ 4^ Lb CuuluSI ^_iJI j-> ^caTi-ll 
Cajua , l^xo 4 - uAlUI o ji & ^JrJLi II 

.( 1 1 It II Sjj^Jf) g-LJitJJ juLiUI j-ijjJj 
tei\y\ jl ^JVL» ^L^lSJI 
od> jldLaj .4 _LLcoLI Sjj-uJI JiLou 
^ J-Lt Ojdj ^^uJI ^AlA ijJI »_ 4 ~ 4Ti iiu jbJI 
Jju LoA Jj^a. S jJjusS iLixoj (JaliuIAlo 
JXJ JSLaJI ^ is Ja lt,l uiiiil 
\ IJ Jnu.tjJI Sjj}(<~\ II ) iLulA i^Lai 200 
duilu^dA 2000 jaj JlaJJ 




^ L- LJd 1 dc Ill ^ ill 

d*^j^ cull I ^j_o julla l^ll a till j 

(iJ^J — <_u L^I^jV ^jj-i 1 ^lll <<_0 l^_11 

^1 d£. <VjLa :^^jLjJI — <-oll ^-l^- Ijlil 

^ 55 

LojA 1 jLo l_A Li^a ^ ^JlaJUiU (J^Jall culo 

55 

Jjfc <LjLj S < JJjll ^ I ^all \ Jlali 

^_LoLc 4-aLa-J <_ul 3*UiM <jl £-jAaji COJ 

La 4-ijjJI 

iS cujj^jlLI x^i a- 11 JjJ jl 4 a J \a \ 


< U . 


53 

( CjjlS I jil Li J i^"\ \ LojA Lai SLo 6jli 4 AjjJl1I 

Cul^ dLuC Jj| Lda.j J AA 

Lft^OuCU j^LaJLi V) 4 a will ili CU ^jLs 

— ^ \ a < M CjIajlLJI ^ j-O ill J U~lC 

6^4i^J 1 6 1 Loll 4_L Lc^o 4AjjJkj |jg ^ wlo 1 1 ^J) 

>« ^ 

(^jjaJL) I Ij A ^t, i.^a t lI^-S • jX.^.^1 

S(J”isl^>^-ll J.^. ^j_o 

^jlJI CjjlsIj^JI Si CjJmcI JA j Ij-A 

ji $ ^ $ 

^.jt i^Ts — 1^. * \ a y (jVI ^ — 1^ I — 

L^jA JAAj V ^lll 4 V \X 11 j Jji call CjLs jjjl^Jl 

<J ilu Loj — <A LUJ I ^j_o Lm Jj Cj Ij I 

^ ** ^ 

. > x 1 is~) ^c_L (_u ^lc ^j-o JjLP cUlLLL-o CjIj — ^ 

>! 

^J-O \\\ A Vi ^Ju_(jJI JAAj JAA <dllj 

^ uJj^! 3^^ 6^ 

^_lc 6 J jAAll 4 aLLJ1 < lo£ uAAjIIj . 

^ >z 

.6jjJI 1^-iA ^^lll <lLjIjJI 

4aILJI CjIjjAaII 6J A JuLa ^l^o^Lj 

^CJj Iwl^. 4 ojJA 4_> JjlIaj 4_ijlAj (JLoJLj <_uL 

electron CiLi 3iLb CjL-iA Jo 

^a! jlol j_Jjj jl < energy loss spectroscopy 

^ >! 

1=1 1 ^Ul C CjLo jls-o 4 1 ^vUl 4 slLaJI 

4jljLlo 1£JI j-t^sllsJI j I a 6 jLo ^ bonding 


4A_SjLJ 1 6 J A JLoJU <_uL j . 

<<Cj_caJl JjUJI ^ J^1<L1)/1 t_j <_u jjl^il 

JA CjjaI jUI — o_t-i la — il^pll L)l 1 

- LjIjJI ^ ^ L^wjL .LI a jjL ^a ^ l^l 

HJ ^ ^ 

dl^) 1-11 la_jl^-i ^“l^_il ^A <a uli^U ^jloII 

-IsljIjJI ^LaJiL la kail I j(^L ^A 4jL^la call 

d L ajlLs (j\ Jj sJI jd^wJj j Jk-oJw I 

4A_ijIa 4 _jJjl1ajl 1I dl 4 sLL> ^jljAA 


^j| j 1 4 LljI^jlII 4jlL-oJ 1 4 iJulS-11 

i ^ \ 4-0^— t^a 4__ A^la-o 4 -Jj^jl11 1 < 1 < \ \ 1 1 

^jxiLiAj I L^kj I LloA J Aj . ^ L-^fl HI 

. l^jJ I ^alL-i^a. 

^uLa ^yjdall rj — ill tjjjl—jUl (jl 

" ^ 

4-Laj)^ r> ((^->j) x 1 1 4 1|)) d-^l J Lo ^ ^La\o> 

52 

I jIa Aj^jll ^ uj^aJI 4 \* (_jA£. 

** ^9- * 

duAlj^JI ijj — L dd (IjL^o) «dJ — 3 UljI )) 
^Vl 4 A^Ll 1I duLj <£C_i-CaJ I 4 a.jl) 4 AjA jJI 


< L ^ jA _ c^J 


J 4_j_ 2>.L > ij 

-tJalj jl t-^aj <4 — ajJjlII 


^cjlA-t-oJI fj\ I — c 

JaLt aA\V 1 d) I la ^.^Lij .^Lulj^LI 

^d-*aJI 4 -Laj IjLl^l ^1 ^lLUj Isla-ajll^ 
• d La-^-o J <: ui ^-lc 

jJi^LA j jj-t^alll <JL I JdLjbl |j|j 

1 \ 1 ^ ^ L> ( 1 Li \ | j_aJa jj I ILajLII j 

55 ^ 

^jl ( ^jjLxJa <4£!j^aJI — a J_a. I 

4_>jJ>L_ 1! k jj-LJ I J-o J-oa.! 4_i j jjlIJ I 4 x A \\\ I 
jk\ a JjJaJl^ ejdjlll 4 aJI 

<6j(jJjJI 4 ^j_a- ^j) Llaua.V J Aj .4 CjdlL 

LS ^' <llllJI ^Ij—jjij^jII 

<1 > jL I ^ A i ** V \ 1 ^ ( 4__Jj^jU | d ( \ \ 1 | ^ 0 \ / **< L 

JJJ-° ^ d ^ aIojI 6 JjiJI <4 clijd loj 

. 4. \C-LLal 4 jlXjl^-jj 4_a j_a j ^A 4_aJaIjLO dAjJI 
f * " " f * J * j . - 

{jL. 4J j(j cull <4_jjlll 4 a dal a. 11 j 

6J-A l _jA (k/ — iLJI ) ^ — ua-jlll JJj — J ^^Ual 

^1 d- 1 A l^^J 1 ^”^Ja_cu 4^j(j-a ^A <dLdjJI 

Ja liuuaLj^f I jl Jala 1 1 l^JLiLaJi cul ^J-a ^A 

CuAl j^JI ^jl LJ j .^jlcull la a n 1 1 ^A 

dl j j ^j)la a < 1 ^A 4l^ Ju j \ JlLI 4_o jLLo ^ | 

dlL ^ 6 JS- Leo j J t-oAJ 4 -ojILo 4jlo 

(i — I — j\ C'A * — 

4-u 1 \ a \\ 1 1 laul jij-ll jLudL ^C-jLuJ! ^jujAj 

4-AjJa (JS ^A dljJ Cf^ Lo J-uau ^jlJI 

J i^T\ ^jJI -LoIjijJI ^j-o j n*S s £jLol 4ju_uld_u 

. n 1 ^ ^ 6 LaJLi I j)la x, ul I 

9 

^ (Sj-^ 1 ^1— ^IjAl ol j— 

^j-uaAj duAl jilt i^y o 6^ ii\ dLmC 

55 

d Lo jlxl 1 ^jIa <4uj J^)-o- 5 J-iuauLi LojA 4_^jL1jlo 
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[JiSkoXI <V.i i <i)] 

.jJ 4xLxJI IsLluaj) 4_d| Su2 J 


JLojLL-uL dUjj ^LlCiI JAa CjLlLaaJI Jj-o jJ jLxj^I 4_i£.Ij j 4-u^51xx ijjSLta p| j^.1 jjjL^Ldl 

JS JalAa .(joj^dl 4alfc *1 J**) ls^^J lXL ^‘ tl U *» J -cryoimaging ^yiJI jjj-t-alJI 4_ia£i 

t t u i i j .^sl jJI ^Ul ^ (jLiml) ^LiAil 4-tiuxa <4 ‘l it IL> ia_L^Jsl ju_hdl 4_i jj_d 4<^ n jfl <^V‘i pi\4J) j^3 4iaAl 

4. iW'JI 4 -<LlKJL> Ct i rYi .4 _uLj <>jLv.-vj| J a-LU Jj-u JaS (jojjjJI (jijLaSJil) ^LHj| 4.\L\fc ^Lbi-11 

.4iaAI JS Xi£ <Uxl±* £usjXI ^ 4^LAiV 



^ ^JbLa jno^'to (ju J jJ 
4C jj_u_» ..ui^a J 1 1 


k. ijA f-LaJI k 
4^?> 



/ 

iJa ( ji’mVn ) 



l>° Cy* *j ^j-tjL^-^ — ^ — <-oj da-u 

<Jaj|^jLciUI CjI^J-^-11 Jjl2j — 4jdLi jJ>LJI 4jLJj 

(j^Jaliil 6J-A O-cljLi < LljLjj . J_iJ^JI cdjjJ 

^JL*_i I J <Cj J- t-oJI 4_Cj <_UJ JjJjaJI Jjkll 

^j-a jji^l 3 j-^ ^ <-iia*JI ^jl 

(ipljJI ^ 10" 12 = 4-ij L j 1) picoseconds 

J^jJI 4, dcC <jl .jL^JI J-i J-2>JI ujljLJui cuV 

J JC <La.lj| 6JJ& ^ LcaJJ V I 4 jlj^_c<jl1 I 

I J <4_i <_uIjlLc 4_j_^U_> CjI jjJI a j 

(( J J) flo » CA — sV 

4_UJ^ <_u^jLlll (J-S-S.J 6 jJ) 1 \ 1 1 

JxJj . I J J.C V ^ ill < aIax^JI 


CA- 


^Jl Ji^jL) 6^ &U 2 JI 6j & 


Watching Biology’s Clockwork (*) 
From Cantilevers to Cells (**) 

‘ ^ ft L^_i-S < — j j^lll <jJLaJI <-ijj-Li < — jj-i ( \ ) 

• olj^l Lfjia 

j < 1 o I — jj) II 4 — aJAJI 4^_k l!u (Y) 

4^1 . Al ,_ '**^1 1 | <L^j (J^ (_j-S 4 t *C i , ", 1 1 JalAllI 

-^jjj J! 


.Cj \ jlilll «S j-A J is*>j I 4^\ Ja ^ 

^J| J^l ^SJI ^ 

- - J* . ^ ^ a 

c Llc1_Sj ^Jl^jJI Ll2_sj_2 *Ja| 

^1 <iL^I jl j LI c j a jl S_iVI 

<J iwA^JI J \st L»_S .CjJlsIj^JI 

4 \\ \ 1 1 6j_Alla £ juuJ jjeJsl lj(j_t^ 

d \ a « <. -v \\ 4_1XSX I 4juljJI ^o-cuj La_o 4_jjj_LJI 

-jlajl! I ^ II body-centered cubic 

/ w \ ^ ^ ^ ^ 

face-centered 1 j_S j-aUI ^UxSJLl 

^ " 

C-d 2 \ v.Ul ^ 2 4 ila£. A j < Cubic 

<4jJLc 6^)1 j ^ JjlC 6^)JUi^ 4 lcLju-^ 

& 

JjlaIL LjljIc . J*^jaII ^Llj| Lftd-a. xA d>°J 

<_UJLJ Ljlo^ La j\c JULaljLiJ ^y Vd.cC 

^Jl 4_2 jJl 1I 6^1^^ 4^.^J Lh^ IjLljlcI . \ \ ^ II 
jl (jJ i-Ac. ^_2 1500 j 2bJl 

55 ** 

^ ^ ^J-ll jjkU Vjl LJa^-liLs <dlJj 

**55 ^ 

^j_a 4jUL*_a ^ is** I j_a ^_2 Li Cj I Jj I 
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oK^JI 

U — ^ U*° uP 

^ ^ ^ 
u>A>£ ^ _ JJ — =A 6' 

Oll/^JI 6AJ& (JLo — ^ Ij^fl ^I^A^LolsJI 

(^ I *-U-> ^ W G Jj& :6jj — lalll ’*La ^ jSli I 

^.1 <4j^JHs 4jlG ^1 JJ cGll ( S LLslX I 

S‘XLo ^_oaLvJ I ^Gj>a CJ v iJ-G AA 4 jua Jl 

^Iaja) J) aA ^_S AaHJ jAJI ^£AaJ^ 

<-03^' °' — £_S> jj — ^ oyjo^' 

£-0 AA \ \ <_ul AAj .4 _LGl^JJ g A'\\ 11 ^ 

(jfi ^ — U* J-**^ (3-r^ U — s o— *^-°j 


Jy& S^ao^iA 4 atlGs J GaI ' 5 ^~ 


^ j cjJJ ^j-o 6 A-jJ j <1 — aJ jl aH^j Q\a j^aJI 

*UI Ca^-uIj aIIa j < helix Ji jjJH. 

^-o <_uA Lo j — (jG ^jjJI 4 jlA ^-oC ^£A-1I 

3 jl j^JI 3.^ jjJ 4x jj-uJI SjAaJLj 

6 A— a 6iG) . ultrafast temperature jump 
6 j-a!£ AA LlG jija ^_a 4 jljJ jJJ I AA l IJL^lt I 

oU^JI 6i J I j-^kj (• U ^ 

j_aJ 1 I 4cj x <n uu a £ 6j \ A^ql I 

j jGjla H-° AaJ>a ^5 ' ^u— ° 

J-Ja AACj JjA J \\\ 1 1 AaI jloa AAjJa AAA 

rj\jljjLAL V ‘cjlj — j^llll <j-A 
^ ^ >2 
JL 1 *^ Lj j\,la 1 1 I .1 Aa 1 -juj A HjLc. % 1 

( JI ^ a A 3 \ Loaj ^IjULJ^fl lj_A Jjlx> 

<-> j) \^. 11 — <jlj l \ a \*S 1 1 Cj LlLoJlJJ ^Uy\r>. 

(JG.Aa ^1 CjLlLoxJI cUa L-^a) (J-oUoa ^aJI 

^L<_u_o 

< ^ U^aJI j i ja-alll J-ajJtA Lc 1 Jlc j 

<jl£.L jJI j <_cj_<_uJI <l^jLl1I LajaLG JLoxju-uIa 

< \ 1 x^ijj <G ojI j 5_jl Aa ^ Lc i jl 3L_S^I 

<LG CjLu^Suaj JjSulU ^^-ua 

. cryoelectron microscopy (Y) 3_Jij|j| 

$ , * 

6 J j < jl!c ^jxlaJLa <julAaJI 6 j-A ^ q a \ j 

4 

<jlitfl ^A^J-C ^-2 IxAj <_U I uiaT . 0 IX I 

89 — J JlC C^aJI) JaI call 

6jl o ^ II 'iyGo fl LI Aa^GaJ < ( 4 s^jla 

jrlo^l v 


uA V ^ Jai>| 4 — <L 


macromolecules (\) 

oU.jj aIc. 4- a . jj ^ — i_u J^l <Ai I jAsI i^JaII < — i_uljj (t) 

. Ia^. < Ll ^LAAa 6jlj^. 

49 H^Aisdl iLxxUI 



^ ja > Lo_A^a£,j^ aVj-LIIj AjAcJI £-a J-clsuJI 

. <Jl£.U A^ill C-)j \1 A-3 lJI (a) jil 

< vie La J±L i ^ & ^aJI oIajulLlLII ^ o j 


Cj vja ja 




A I 


IajJI J 4 C_J ,,.11 < IUaJI < iAJjA^JVI 

5a^aIa CjLo j)i-Vv.a 5 jaLxa (4-D UEM) aLxa^I 

, ( _ y lilaJI LfL^ - (ji ijjoA^j 

CjIaAaaJI ja jj-aL LjlclS < JIalLI Jaa <_u ^JjlA 

<5aaj!$ (_u^aIa (JjaI j 5L1 < \a <1 UA jlJI 

^ "* ***** ^ 

(JjlS <1 — ^aA-Ga ^JJ Ja <_UA ^aJ CjAa^. j 

i 

J^j-o La^/LLsa 1^ . 6 A ^ ^ AA JjJ! 4-jJtc A-J 

IaUsla IaAA^. 1 ^ \lc. 1\1 ^ lull 

JjaI <aaLU ^jjGL-OLjaJI t ja oLua^JI 

UsA I^A-O I A I I l ( I ^ 

10 11 o_jjIa CjLaAaaJI AA-C Lcj^ <_ojloj 

6 A-A JLoaa <_ul ^yjL^.LJI gIaj -4 >AaA 

Jli\ GjIsljJI ^Al oaJ I jl lL^.V CjI jLaJI 

uGaa ^^JLO Cj Lo ^IslJlO ^jloa 4jL. ja 

A^Aa AA LAjiJAa &A_&j (4 ^aIa j 

jl CjIJa^aGLII aJJa ^j-o 6 AaAj^ g^l ^ aI 

. I 4 J 6 AaA^ AaVLoJLju-uI 

(^LajJI JAJ_o^IJI <4 jVGl ^ 

<GaLaJI Gaj^jj^jII £_0 aL»A^I 

. 1 * 1 1 ^ < 1 a ^ a < 1 t J \ \ 1 **> 1 q \ \ <tCj__ < _ a J | 

3 , & 

G AA-ujaJI J-aC 4 jJ] ^jJ)~ -^.IaJI JIGa lj) 


<JbjJ jajx/> 

*Lc. f- LlaJ\JI ^j-2 (Jjjj SjJLa. (JLj 
&yu jL V O ^ 4JLo!jJ 1999 

(JL.gjLli.oij ZJLuu&l lzj yLc. / 4 " // JL2U/ 

*Luj cj-° U-°J? 

LujjAjJI^ , 'y * a J-clJU . i±j LjJLcl&JI 
J^Jl Ij-ijAj cl ic\ i5T// IjLjlooI 4j( 47 // 
/-- / 1 c 11 ! j LL ou £ 1 'll < y< <3 / / LajJjjJI 
^j.2 Jis~iC. (j\c. 2009 ji Lc (_f-£j ■ 

! (j-^qLj J l 1 2\ t , , 1 V/ 

^jJ! JaIc. JjyjtJA Jj/^j <4jL£lJJ j\ lx. // 

. a < ^y/ (£j.lxJI 


AA liGj^jJ I ^JA <A jJLJi ^-1 Aa ^Ia < Xo 

A1)Ia 4a j) XII AA IIaj^I 1 1 ^j-o L^^jlCj 4 aJaGJ> I 

4jlcIjaaJI I ^ a ^ j| 4 aLlG| <4-LuaJI 

— oUjalja >, G5C j — aj^jJI 

jjaJI Loj <^^^.^1 AaIaaJ^JI — LlaIajaI 

. \j-^- ^ l-Aj <4a -Laa^JsI J LI 4aAja ^a II 

4a^^JjaaJI jGaLUjJI jiiAJ J\ ^J-U-OJ 
AGlSLA ^IaloA !4_Cj <_aJI 4AjIa J_2i.l j_o Lc 

9 - 9 

v i<yJI 4, \ I aCj <^l cG^fl AalC 4ajijJI 4jJ] 

u-^ AA LajajA ^ — lc <aaIaIgJI l5 — ^J-Gjl 

Ji^aju _G AaLlLoC JXIaI ^-2 j— n a < m g-j) a A II 
l^)AA^ I £-03 • 4jla La^jloaJ I 4Gj (Ja Ia-o^ 
j£- J jl ^ I — ^IaLUj (^j>5 AaIaGjjaJI 
JJls I 4jULO^ (JAAA Hi Ha J < Lfr-&A Hj P I A 1 
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2U€Hoom 


2/1 jljjadl 27 jJLaJ.1 
2011 /j^ba 


f^\ 


(j \ jll (Jjuslz. 


(*) 




Jfjitf a^J! ^ (-Jjjl J^jbi (j£. f- I^SlI <Lj£.^LL>2x a! 4-ual^J 

. 4 atf II i < < ^*_o bjLalc 4 JjAj Loj JZj J/j La LloJc ‘ &2jlH 


*\j) ^1 ^ Nature ^ iLJJ £_o 

oj jj ^1 it ^Vl jc. ^jU-1 j3j .online In- ^-11 ^g—k. 

t r<7 1 i £_il^_o ju x7i 21 000 ljj^I ^_s 

< £_i^jua ^_A Lo^j • i 1^-1 1 ^-lx. 4 -JlI^ jJ I I ^(]" Laukj LSLi^yg / <*! « oT« « Lluj^ 

dl^ — 1 \C\ If- ijf\ <i Vi (jMjLx l a ^^Usu-lxi^M <lla i_u I ^j£. ^J) M -S. 1 1 

<-S_ljj1j .^Ij^J^dJI CjJ) s f ^ <111 ^_S 19 ^jl 

- fclaiJl kill t^nikll — 4\\X os £_JLull^_<a 3 £^juJI 


^LV^JI ls-^ fe^e *—. ih t 


lks_ 


jlII lA-» <i!^Lc- dJllA 

• Laj-u] jl ^JLXi^ Sdoxlll 


IN SCIENCE WE TRUST (*) 
.^A.vij ^ 'jjlyh censorious p) 


<ju jJ&N I J-a I <_u I c \^)j) • ka di j . 4u <_u Li 4u <_u_> ?- 1 ^ 1» 1 1 

L5 _liili . (>) ^Llc. ^ll 2/^kLJI “climategate» ^ <_>j> <_ull1 

I ^Jjt} ^Jl ^dl SdL^JI ^ HINI !>_^>l 

Big Pharma j_l 1 Sdxl « <-!*_> La jU^ I ^»JL ^L <_p^=JI 

<i*_aL2>. ^_i — l^LJI c_a — i t.Ts I dij . L^lijjl d-ajll £. — -ij ^ — ic 

.<JCqL^JI Sjlil LJJ I jL^ Jl^ I CjLjLlj ^_a <J_A j_o I_i» >A JaLij J^ijl-A 

kL^I ^JLal <1 kalsJI oLj^I dul^ llj 

<<jlilll j II j <iU=JI j — ikJI ^_a Ljykk oI^jlIj o ji.% 

<JLJ^iJI CjIiSl^I elxC^cj J_o ^| : (J<p I <_ulj ^jl JjK e\\ ^J-A-A^l 

S<L» Jj^iH ^^ullll dlljl La (J_A j S/\ 1 » 1 L> ^yjllll ^jLclj| J(g x II 

ISL) j-a / <*t iC~ i it / /> <i 1 ^ o o^^IliI 2/J Ij-cJ I ^j£. <_iU.^Ll 


SpLaIxJI 4J ^Li Lou jjjLUI (j±a (j ) ^1 


jl 4 ? n MI -(S^J J31) 5 ^5-11 (t^Ubl V) 1 6^ 6^ ^UllXI Olfc J^^JsLi I £±yu.Li jl jujjall ^1 Lulls 

ju) ^_ausI jja 4 jMj jl (jku 1^-ii j^loLxJI g-L&lidl tijLi Lu jjjLJI ( ^1j ^^Ul ^-ull jXI jSj ^(j \ II Lulls La lit j .^a^u Uli jjji ij ^lt g-La-bdl pLa. 

3 * a". ^ A ^jlVI IaaIuJI ^_ull jXI j< \A-\ \ jiill jll Cal JjjsI JJ£. lAJ 0 £ jjLui Cal J ajsI i _ 5 1c Cili^^ (evolution j j)L"l l J , n'lll ClIuAj l^ul 

S^HuJ,L jjlxla ji. iiilj CaU jIjlaj dj 4dU Hi Lua, j juj 4_d ^ 111 ju 


A 

'fi 

2^2 

•t 

n 

aSn 

★★★★ 

★★★ 

★★★ 1 


^LolLc. 

j| jil plixusl 

juX CaLaHua 

Calx 

isk.jj 3.98 

HjLsJI 

3.09 

4uu >^5ba. 

3.09 

Lr'-aiU. Lr^s>l 3-3 

** <sljJ 2.69 



<sljJ 1 .76 


Of 



iri 

dulaj t**<LL^_L_ij 

<sk.jj 1 .55 


S4_uVI ^Jsl pLJjdl <U l^iu Lou Hi <L^jj ^LSi La 

(3.0) V 


(4.0) 


jjfrKall j pji iiMI 
sjjuuXI 4ilHI 

lutjuJI lulUI 
jjllsj-Lull Cal Mina 
jlls jilt CaL^Mx 
iaj^lll 4iUsJI 
JlQXI jlOJI 
(<La^j| jll ) Jox^lll Cal tioin 
y-l jJUl ioMw 
L^aMuSuj CaLuuLLiall 

uixx aixsdi juni 

3_i j i <i~a II CaljxaXI 
■ iiV'<yi 3ujji 

IjjjHaVI 


14.3 



4.08 


(5.0) ja^JI 5 j&j 
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jxal oMii :<UxiLu-oJI ^-bdl <L^\ 


^( 3 1 u nUui Ja^a jajJI - jUVI j‘l jjaa <Vaa$ . LgAll jjAi.li ^^Ul jblail cJVaaLi > qli Vi al jiJI 3 aja 1 jl jua oal ‘^iaLuaJI ^ ial jaJVI frLalxJI ^^-Lc. jutaa Ja 

ajls ^tn» a jl £aj . j\ n unll liMl dJjj ^ j ' '< jjj pLaIxII jjSJ jl jjjjLAj - quantum chemistry (biilj^JI) b^j^JI j.iAi^ll ^ aljjlbaJI 3 ajj LaLia 

■ 3 -UjuLuaI) SLiaJI ^ jjKLiaa aLaJfc 3 ajjJ jAbajAVI J^ jUVI (* 4^1 ^Laa jA j-li-Sa 3 auIaa Jal I jalb tn"u nVI lla j£ ^ g 'i a jA 1 i-%t,l jli < jji nj'ig a jUAll 


I la jfc I^LaI j^a <j^bljXI 

: 4 a JQJI oIjLlslII ^ 

| <Ll jli Lafc 3 a jaj jaljlUI g-LalxJI uai 

■ 4lc £lijJI ^jlia fig lie jbJ j (^aixJI 

■ 3j-uL ll. J) jfc abuaVI g-Laln-11 ^jlc. uai 
.£aaaa±I jja jA La <_i jx. i jA Jj-ai l jxA pLaLxJI 

jJj ^ ((jxillll Ci Li! jA ^LaU>VI pLaLjUI juLia 
.pIaLxJI Ja£ jjAg.li V A^aI jl <LLia aVjA j^ I jaLs 



SjaaJJ CiLiV^-ll 


jwaJI 


LbUI ^U, 


£$ 1 I jJLiuaj jl <Cal ^tVwa I 



<Q1 l 5 J£, ^MbluiVI lla j£ jA i nil jA 3 aLI 70 ja jiibl jj| j 

LAi Lafc I jllu.i jCA j .filadl Ja jaLi jl j. aim VI luj <3 it . nil Cilb ijVI 
.£■ liaJI jliaVI JA cal ja JaJjI jib <Jloal <Ua jai ciLLil 


JLZ 


^y<p 


<Go\< 




OK 


Lab <jal*JI Jajaa jlj aV < i l jA jaV jLb I Jl 
jliaVI (jAilVi jbAa ^^aJI CiVLaJU 
la-LxJI jliaVI (jAilla jA Vj-a 


cU 3 jLtllu-u j I aJjUI ^cLLau Jit) 


:4aJLUI LaLAUI I jbil j jajJI ^DUaluiVI jt jjaa^J, 


^ jiadl ^gi jl a'i ii «iVI jijaVjJ 
<jLa 1 jSU a jIuLia Cil JaLc <LlujLujVI 
.^liiloa ja il juiLaiVI [ ^ J - U ^ bbJj 


^ <LiuiLaVI ^J 1*11 jl a'iii nVI jl 
o i ILuiVI JxAbl jA JaIj jA 
jajjaj (^jLaojVI JalUI j!aJ 
. juiLI jaJJ Ja£. ja j& 


| jaJadl c^Jja jl ^jJjialII jA jxiaJ 
< cLa£j caAaj ^jLaaJI jaj^I 
.^jaI oLlujV <1aja£. 
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Ljjjl JjLLs z \ £) \S $ jJI 


<LuLSlJ L_S jLL -3 


<,-u-<.tlq .<L»ldUI j*a j* '< ' j^VI j jA-a_» jjjVl i_4al jL^. k_sM_Lkl <Laii 
J-u-aLaJJ j 44jjU| iLaLbJI j^ ^-<il<} <j£. Ij^lt jalll ^iUauk-uVI j>£ <> .y?^ 

> ^'i<^»"ill I1& ^j) • LSlj-al Lg_la Lajjjl (^i d»l£ SJjjlXI 

i /i ' a i i M < , , 1 1 ^ LtlLtuI^ i m IM j i « n'< i < \ -v i \ • i \ ^ ' a**« 

Lijjjl .((jUaSLij^VI *lj 1 j^ l_£_ai pljVI <Ojl£a ^ 5^11 LijUsUjJ 

j_io jd j ' '■» ' j_=k ^Jl iUjjjL-a ji£. iLjjaUaJI iUiLaUI jl j j->-> < 1 <ifl yi K < Ha j.al j 
jiaJ/] I Jl jJalVI 31_» jl jo pi rtl» II 4j lj£_a La_> Wi <j£, LAii jj < ' jjjVI 

,[<LUL£4/ JL^Ju^Jf c^jJjU/ j L b// 


.<Lx 2 jla j_ii. ^jll j£ ^Jl 31liUI ^jjj jl jSLau 
- ' ^ ' ^^,111 3_ijl£UI OUaLL'iUI jfc p| jUI LUIuj jSj 
.*~uS jfc L^laSI (, 5 -lt «-ta-a jl - I 4 I 4 oaJI 
^UbluaVI jfc juoa-U J 0 £ jl P^kliXI j^ jl£j 
qa a"<fl t,l j^ ^aSl jl£ <<La jjlll dsuHVLa jA alfl 1,1 j 
L»MUI jl .artificial life iicLk^VI SL=JL 

A'i. djjjdsl JouaLm jl -3 tf..'^ II 


M 


U dbkLu jl (Jsa U 

J Un. 1 V I jX. <UL 4 lou 1 

S'iLi j jU I <LsUaJLa iUaaljil 

1 4 ^ ^Li^a 
cijtl V 


/ \ / \ 

• — • • — • • 

/ \ / \ / 

• •— • • — • 

\ / \ / \ 

• — • • — • • 

\ / V / 

U. td^Lu jl (jsa U 

J Uadi. VI (j£ 4 JL 4 LOOJ 

S^-ajlLlll 4 dldjJL 4 iaajjXI 

4 M c ^ 

La J^. ^1 

I j^. ^Li ij^a 

v 



dj-a-iU CjbVj-ll 



U <d^Lu jl ijsa U 
jUadkVI jX. wbLAcgj 
Jax-aLdLL 4 ia-iajXI 
.ajjjdsi 


) 

La ^1 ^Li^a 
I I J^. ^La ja 



Sj^adXI CaLaV^-ll 




^ SjS ' 1 



a.4 


47% 


4 ^abLiujVI J 4 _> JjaJI 3 iUaJI pUJI ■' ^ ' 
^ jdkl 3a t U\ 3iLb jjLua-SLj 1 (j ~iC 



26% 


j4 (jxiLUl 3_»LataJ jVI »-9 j.r-.n jl 3^a jSLaJI joua 

nanotechnology ^llJI s-.la-n aij^ti jlKVVI 



23% 


oLa-al yU^l V 

jlS cjjia (^1 Ck~kT» CaLajaLiauJllI 



22 % 


jUadV ju-a jJLa 1M» ^ \ Lilia. HjjlI. 1 JauaLxLI jl 
. l^Xjj ^ j£. 1 '~^ ' J 3J lj_ila j 'P <Lka-tka j 3 lii 



12% 


CaLaaolll CiLaa! ^Ij^l (^-l* ^1 jl V 
eij^IaJI cl»l^ Lai nonprimates caL.mj^UI 



b iji* 



7% 


oUxAa.ll I CaLa-aVI j^ -Uj-a pIj ^.1 jiJX. c-ia-a 
l^la^Luj aSlli jl ^1 3-afcLiK^VI organisms 
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Id VU,I CaL»V 3JI 




i jam ^y >yru ‘ i j\ (jt jj n^u 

. 31a jl jfc fr La-lad I dJ^Li Leu 


dxLuou d_L_o 33 I CulS Leu j data <>1 i"n i'^l ^Jl 
.Lusul Sujj^l 

uixuoll jo jU-iS J 0 £ JjoJI ^ Xsjoul 0^3 
Mlai - duu JjjVI dul ju^lUJI 3 duxIlVI Ol 3laJI 3 

Daily Mail 3 x» j^J 3 j»kM ,1 d» ihll ^ j jj 

•-U o <J j!^_» (_^jJI ^ Lj jJ 1 1 ) : La dauLkujxll 

dolruu ^yS jd 33 >-d»l 4 u^jVI Ch < fi laJ 

jo ^ullll j->j(j"ill ^ dadUXI ^_ylx dal lad I d n I) 
jalkxl ^Ul JjoJI lol ‘((j-jlUJI jLiilll 

.j£la LoLlLal (juLUl OjJLa ^la 3.1 Vi t, I oL»Vj-ll 
^ 6 ^ (^jJI ia.-wdl jl£ dll 3 X 313 
e-L5j jux xa 3 .^aladl (j 1 ijJI Js i_pla jxiL-a 

£^Uaxi-u^fl jx I 3a LVi jjlll jo dCXI ^yi 70 
g-1 <i In II dJ 3X1 Lau ^ "Vi jx 3 -i ^ i t, I oluV 3-II 
^a-li (L13J3I ^ Lai dCa^l ^-ulal jx 

Juo xa 3 .dull ^3 31 jdill 3-11 d-md j3> -\Vi 
jo jaL-aSul juSl (%31 3 %70) jLoajJI jl Xd> 
d£jx1 £30030 <_£l ^yi 1-^3 j3 ^ 3 SxxlXI oL^f 3JI 
. juxldl ^ c^ljll £*iUaxuj| dJ 


(duXladl duxuoJI doJllu ciMfcl <2009/6/11 ^ 

£±a HI N1 I jl j < <1 \y I ^ < r,a"i jl Li j£o ^uJI 

LljLdx daClSl xa jl£ La JJju l-lSjo <e-lu 3JI dxjj 
,ju 3 juS jl 3A3 (CLo^juaJlu t j3^2u-2L=mi 
dXaib xa3 .dJSfJLadl ^ joilll H1N1 I^Ja 3_LaL»^l 
CiLxLall Lieu dllj^xil d^uMa XuOj ■-.! aj< VI 
.-'I .aj< -v II j^<u ^ uLu 3juill 3 j Lulu 4u jj'l 3 

. jLa. j_ii. dll HukV ((JU3JUL1 (^OusuJJ 3 jjL1uuu 

Qlu (OJeaJI llA ^lc dl_u a-Lusdul jatu 3 

3j lac \ ,jli dll ^jllua3j3l ^jluj-uljj 

^ I ijjus dalLxJI 3 ^kir^ll daiala Ol jl jUI ILlul 

daiala jju dleaJ Qua 3I 2004 jal£ .^JLuau 

a-lllilu djLa 3S--JI ^331 (jlu iUXLxJI 3ua-<uaJI 
i ju 3 juiil SjLuall 3 u 3 J^I (j* ^glal y I 
3^^ ca^3 ^ v 4uu£l 3 (a-lu3JI ^yuAi 01^31 
.da 13JVI oLS Jjlu O^Lus illuJJI dill e-Lalad (jl 
jt u_UjSj| «LlLLxJI d^iuJI daLua dix^k3j 4 I 3 
(2009 (3 lx dlaaJ ^yi jLuuLI ^LalxJI a-Louul 
3434 Ila3 (<=-l_a 3JI jjliLcLa 1 3^31 (j-»UI 




dxuulll ^yi LubLUll 31 jl! 3 j' : '< CalxMLalujI j^J 3 u 
Ij3J J I ?m 1 1 jl j 3 d^l 3 U ja HI jiaSu JU^LI da 3HI 
ja^ui l$ -^> 3 -> Lx'vLLlL-uI jSl3 (3x111X1 CjIjuUJI 
^VJa) .j 3 jJI I IjlHI (jullll Jli juu-1 1 31ml 
.(LJIjIujI ( jluLJI (Luul ji ^1 j 3 ull \ (jullil 

3111 j3^1 dS £3103X1 llA ju 3X1 jl Xia 
joxxXI ju j^3 .JjLaXI uijXail ^yll ^LajlVLa 
jalx ^ ja-A^ljl 1 3jd£- j->UI (^MJaluj^l jt 
jla j\(j na < jljjl ju 4 _u_ul Calll (2009 
jalll dU 3I ^yll ^LaXI j3jxiu jaJjall 
-Xa.1 3 ^yll dlMl dll la ^ laa 1 Ja 


diu jls 31 i J 3 I jl Ci— lxi -1 JaJj (dxusLXI dl_uJI 

c d >AI .\1 1 Cal juaUI jUlu 


U^a ^ylaaa jljjl 
jajJl ^aa5 jC'iall 


(^ 3 ^ Cadldjl 
CjLbLuiaJI jl ^ 
jylll daj^idil 
£ 11 X 1 ja*l 


3 oL 4 ViVL> jdxl <UdxLiil CjI j- ixlll jLScI 
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gWEHoom 


2/1 jbaxJI 27 jJLaJU 
2011 /j^ 


f^\ 


(*)Vi 


asjj^i js 

p 

djjJ3j jH ^j-ijj&L^. i <? // ^j.x-(.u j-^y 

i /c Lu ij^Jj . iLjL^J pbu /3 timijJaJJ ■- L <j > o II tZ)L)jJaj £ lopk 

. o LjJslxJI dJJs Zjjjjuj A? t>j r~ /J-4 

♦♦ 

<^jj Jjla .L> <1*^1*^ j-A .S> 


»x ^ > 

(J^ j-ujlSj ^iJI <JUUlLlL1 <Ju_uL_u^I <>l|jil| (j_a <5 ujlSloJ < 1 oK 

LoJj coil I J_A ^j| (jVI J J-LJ -jlljJI ^_ll U-lk» 

<iaj|^jLc oLuj-laj kj_a-rvu ^ 1| Jj E J_o.l J iijJaj » V 

■9 9 " 

jJsulj LojI$ < L^u jllj 4Ju-ua Lfllc c 3 t.s\\ Lftli \ LojlS 
• U-i ^liJI ^k c uuJl JUl < 3-0 Jjjill 1 


CK=^ f^f- 


1 (J — 0 J cH 


Ul 


o-° - 


^ullll j\lX« e J illxj jl ^ ^Jjj I J_A J-H £j LJLaLlII 

JVl lie 3 k j lieu) ^ ^ 1 j objective reality ^ yu & £ll j 
^jii x^ij-e ^ JjlIUJI j\ I a I Lfl .^jlll jlil-sJI SjluljLa okjkil 
6 JJ^ e CjI kx.s~i (£ j ^ lie ^ 3^33 jl ^ k 

I j_A ^^k 3 IU 1 3 .<1 II Jl A^-aljJI < tka <_u_e 3 

.realism «*La 3I jJI» ;Llk 4 q *<< U II (JjJL-%. jLalcVI 


ur^ 


Ul OjX\ 


{y)< LfJr^ * T> oSj^Qt u— 


The (Elusive) Theory of Everything (*) 
•jU.\l 4 j i_ul_i_u^f I <JLaUI 33 ^ A ~^J) n < -^ L * ^ 'j^~' ^1 (^) 

.46 ^ <(2010)12/11 ^IjjaJI f^\ <(( <T ) < ,'Lutf dm nUH ^J~n d 1 1 a. ^X j), 

Jl <G J xiil 0 M aj A lie (1 996 - 1 920) Timothy Leary (Y) 

i xiilll oil HI (j^ai \ LSD j J.H JLojLL_uI 

Einstein's gravitation (r) 

(jl (jLLi^ : 74 (j^a <(2007) 8/7 (jl jjjJI .f$Sk« v sjU < zjSih :j iiii (i) 

. 4 <j 1A\ ial^ i oV OS 3 JI (jl 

M-theory ( 0 ) 


<JLJle L jjj-k-o j-lo J-i-lei Jjl9 

dJLo ctWI -UJl-v CjI jIjjl^JI cjI ^-j-^I 

dLlj . 6 j- 3 lAll iko-cjjJl ^jklj^.^1 <i. id) ill 

^j-o <Ql ^11 <pI j z^VI Iia ^1 j lil ^ill I Sij 


c 2K / 


Uo 




6^1 


UJL^J 


61 A 0-0 ( 3 ^ 

jJUlj <^JI <-ljjja1I ^LjljIj^. ^j-lljj^.^1 

1 1A <jloA I ( J-C J.l^\ll L jl lij . j-^ljJI ^J-C 6j Ilo 

<L-^lll ^j| VI A. \\\jlj, jlI I 4^,axjiII ^-11 4 ixii 1 1 l—i p|^_^.VI 


t ^ V I ^LolA^fLi l^-Jl^. Liku-ak ^Ij^u 


4 e h 1 a ^ll^ ^j_o 4 Jlju- 4S 4 \ \ A jll 4ke_eaJl ^j| 

\is*> ^jl (j - 0 J^^lll l^jjJ Se 1 (j^- 1 J <^lj^ 4 juu-4S ( j- c 

LjljLl^. L- 1 jI 111 1 Jjfc 4lj_3LJ Le ^ \ e^s. SilL-^l Jj3| 

.<_A Jjuuuc\ CjL<-uJ£. ( 3 -^jl-UI ^JIjlIIj Tj \ e. a 1 ^ K 

. LlLejjl^l Vlj LJJ (Jlj <-a]| Ijjfe J)l> 1 V <*Lj_JlL|| ^ S 

l_Ls j-e ^3 ^ u-uAj| Ij ioj <<AaA^JI 

ll UUuLi (lh° JUl q . 4 jljl^1II 4*C a < mII 1 4Q jl (JjLe-e 

>S 

6 yi^.lj p-^-Lu (Jkl < 11^0 <jijJaJ ^ ^j| ^ J | (jjJj^L^. 


^LualAL 


JL^JI 3 Lou J <LuL$u 4u jJaj 

^1 3 J 3 J j_l 

pL^. j-J 3 .o^jIaXI (j-e S.i— L ^>. 3 
^iU 4 m lc 4 1 ijisu JS j1 1 .i(j iQS 

L4U J 3 < l^U (JrffiL _^. 3 II ^ j 3 — All 

Loo oi ^eyj < 1 4uu j3_su y 
SliLuu 4JtAU dl &3 .Mas 4AiflL^Jf 
. oLlSJI I jJis ,ju 


4u 3 JrLU 1 iUSLuxl j/AL) l(j (Pin 1 JG 3 VI 

j3j < ( M 4 _>j_UI ^oluu j 4JuL_uj 
4 jj-L*l Jl 1 (j 1 ufl i 4 S 1 1 fill j3<u 
.Sj 3 JLUI 4_uL^ 11I 
jl 3 JiA_» . u -i. i — ^ uL-LS ^3 
The Grand «.* ^ul—zJ! ,a i o <^.T//» 


4 _JUXI e j_ A LJlIJu J3LU0 Design 
uSl 1 <Y\S 1 ^ II liJI ij) ol ul 


4 _Lixiu 4 ^ 1 n jikS String Theory 
jl j—ie . 4 _> j-Lilll JL 13 J_iX p, 

(ju_ 4 Lau ^^-jU JLU3VI 4 _u jJaj 
Lr iLJLu I (j ~i .1 ej-^.13 JS3 < 4 _ 4 IL^ 
.3 JXz-a jJbt ^jJs. ijjy^n-L) VL^u 
JLLlA <3j_^,1 4 _uiLi j_a — SJ 3 

4 uLuo>b jJI oUMaJI j—A 4< \ , r. 

0 L 1 ij-LiU 4_iILLXI ^-uoJI Xa_> ju ^_UI 


jSu di> uiLaul jl J3&JI j-SuiLi 
eL_ai 3 p| j 30JI o 3S-1JI <wSu^ 3^) 

4 .^^. jxi 3^lU ^ijij ju^i jU~u j3<JI 
JulaJI 3^au j3_ijialll j3_ubJuSLll 
£* (r) j-jL-HCuj Jalil 3 -^ 3 ^ LS -lt 
4 J 3 Liu JM 1 ju 4 _lo 3USJI pLuJuSlII 
.P^Jj J<J 4 _ul^u 4 u ij_Lu jluaul 
«jlj 4jj_laj)) joiiluj-iSJI 3 J_J 


36 



j x^allc. .Ujjj J£.l jj 3 < C j ^ £_o ^ < \cri\ ^ \c. < uLlx-^Lj 

4 _ojLi!I <U_a_al jll Lajuj. jLx-x^j I jl CjIj-AI Aloj 

^| 1 \ g \ j j«aj cJ^ l«il I oj_a tdUjJI O *a II >o <£"3 j-oj 

<JU. ^Aj • V jxl £j 1 JJb LxJlo £-o l a o jl^ I j| Lojl 3 JaAS <Jj xV 

I a & W ) jl ucl V x4\ \X O CjI J-^LAlO £_0 j Jj-Cx * jliAl 

j_A 11 1 o ^ \ o ^ I JLoJui <_ul (j^oj j . jj^.VI >o jJ^ 1 I lAiArv 

.jJaill Jjl 2 c_La jll ^^a j— i a iiM 


( ^s jj-tucJi Jjsjlj v 


iijL* All iaUill jLo£. (Y) 4_Ljj (^JiLa j) & j£a Cx!& 

^-0-x_xjl1I >Lojj coll ^-olaJI (JLlAJI jJjLS ( > x^Ho-a .^j-x-^LaJJ 

— ^Ao jiA. jjj (j-° — j^lAll (jA uu < The Matrix «>x Su^j^//» 

^ \ a u I 4j^j (^jju-uI j^j ^ dul ^_i-Alj_jLal £_al j ^_a 

jx^JLalLa x_jj oj! j_^J1 <jsT\ T\ >^. ^a x j \a\~\ a o j j ui^o 

I_Lj| oJjU X AlS Xj^-lj . (<llkll 6j_A dul^ l <J I^AAJ j, I 


Do Not Attempt To Adjust The Picture (*) 
.(J^sJlIJ 4 \\ < 1 1 1 (j a f> a 3 jJ& 6 j^-aJI jl o^jlLII ^j -3 Lo ^Jfcl (j\ J[^jL 1 _J-A Sa (>) 

alternative realities (r) 



jJaljJI ^.j^_Lo jl >fcj V I I i^LLoJ <Loj jl I -U.'s. T^j_oLlj 

9 " 

<^--v J J . 6 j-i-^lj jl < 1 tu^.^Lc ^JaC. jALs_s ^j| ^ 

: JjL-c CjLlo UIOJ <<Lc JJLJLO <AjlS J CjLs^IjA.1 ^ O <6J-A j LkiJI 

dlt jj .instrumentalism ( ) 4_iljL-i-u j jl iJHo jl <jl*JsI jV 
LcJ^Ju_<jlc ^ jJI jAlLsJI ^j_AjJI JajJI 

LjljLs-oJ^ ^j-Ju-uAjlII ^juJIj ^LkJI <jjLoS <jl_ 

<6J-A jJauJI JL^ 3 ^ jaj .<K a Vi <jl 1 c ^_A <_aJ ^lll 

c La_i^Jo j> jl . 1 ^ a c_j 3 _i^J! jTj— o 1 1 \ I Jj ^ lj) 

.fJUU l^ljjl ,> - aLcAVI - (l^^il) J^l >11 

<wlaJI > C ^UjJI Ci>u-o <^L>aJI jxJAj 6>u_u_o ^j| 

> jjlj ?. L>l 2 — <_) jjlIajLI I f- L>aJ I ^_La . 1 \* is** 1 j_o I < L*_a I jJ I 

— Jjlslj J_^. <aj_i <jlo>JI I Jkj|>^. k a isri't ^IlJI 


LcL^-cojI (( £ )) j ((^v n^)) Jju> jXJLALLil ( x 1 C I x n n 

j .^jlALLLI dill! c. a \ Jl 

JAS . ^jjjLlS JjI I_u^^ <L^a Cjl jJ I Iaj| <^>^.1 Ajl^Ls >0 

<GLjuj \ > ^ jJI <> j) xAll j <_)JLlI£.VI a. 1 cu^.^fl ^j| Jj>jLi>LaJI 

** 9 ' 

— CjLoJi t n^k >0 <J jio X L^JUla^. xl_AJ-Al (JlU 

>JljI > l ^ , \lc 6j lLLlo l \ V — CjI > jiJI J 

. <jlq ^L>L aJI IajI j 4 _» jjlIajlII oL>aJI 

lil >^ j) 5 lo jri\W <->j k\ll ^ a jAl ^11 ^ j ^_a_o Au 

iijlajJI ^Aa . Jjl1ajL]| ^ I >>aJI 6j Jv^ >C LjJ^. 

jaJ Lo 6 JJ^-o Cj 1 aj_cu V j ^ x^-)l^-o jxl X <1 ^k^Ll ^jjl. 1_J X ^Lloj) o^ 1 1 

xx<~s. 1 ^JloIlj V xCjVL^JI (jAa 1 ^J_a J . I4J L-uLa Ji x^al J » 
>0 fr>*A\ J>^> Ja a^ Lxlj|j Jaj i—xjlo j >>> 6 Jj a \o 

^_jLLj dlllA 1 <-AjI <jlo j o*\ 1 1 (■ LjjLaJI ^ aj .<£. jo^o ja alL 

^jAjJlAj x^jJjlIUJI ^Lij-JLaJI ^jAa .^_xALoJJ L^ljjl Jj^. 4 Qfl O 
>aj ^j-xAllI xSjj^-o A jI>l Jx x 1 1 x x ^-x-olil Jj^j 

Jaa_a j_^. > j jj^.o j i£. x JjLaj ojlIIA j_a <jlo j-ofvll ^ Lj \all 

j 1 Lo 4J >jJ jj a 1 1 ^ \ ^ j • jj Ld \<^y 1 j-^ x a \i*>^ 

jAl J IAq X A <Llo J O^ 1 1 * L)>LaJI Jjj X I j 5 sjfr J . JjL^J ^C-_J> Lj 

eiulA jl j — 5 j jjIajJI <^l j\ a 1 1 ^_a 6j \1^\ x_a llL^o 

" ^ 9 ^ 

1 1 rt.K^ JjJI j Lo J <Llx_xjJ^JI LajI^j J_o ^_o 4 a \ a is J \ ^ i 

. jJ_x_xjl2JIj 4 \ \ ■ ' ■ £. LlxJu I a a < >-n \ Lo JjlA I Jjl^l 

s 9 ^ * c. 

1 ofl o LiJ^- 2 IjUal ^ ^ s ^LLjljL<-uI ^Jl IjJ jaj 4 _ 1 j_o^I 6J-A J 

l JjlL±J ddU (JMJlJ X LjljIj i _^-Aa . Au JrsJl j\ 1 a 1 1 4 j^iLk >0 J xxia j 

^Jlj j j_/ ^ j ^_Ao j/Y <— j La j xijj x-o ^ j ] representation 

>lLiJ Loj^-a-o >ljlI j X dl — 1 j >0 V Jjj . ijjMu >/ >C L> /aI — lxx-o 

model-dependent «^j J — aj 3 -ajU 4 .t x al ^ x_ul <_i1a 

<jj_Lxj jl ^ a (J 1 j II I j a <^ljj 6 j *\all jl .realism 

4 _ajuJa j) ^ J J oj ^j <_u (d.^ x x \ \\ jaJLaJJ Jjjloj j I 4 jjl_s>La 
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dlLou-u*, 1 d ( a. \ 0 ~ . a L ^-tc IjLul^ dL 


uj 6jd 


.1 W<< S dild J i^yj ^jLa J L.<jlo dldlol ^ lc dlj^JLi &d-ALlaJ 4 jljlA d-ll 

_jlLxI <_oj j *Lil ^I^JI <JUl^l die dlj :d 


— 6 jH-d I ^^jldujVI IdbjUol ^_3 — 4 * * AdJl dlLo <_lVI 

dl 1 j> \\ 1 ^ ^ 1 ^j_c L^ldojj LaSld 4 \ .o lc d_d d^ 4 c. 1 \ ^ 

^jl ^c, \^., jxL-o^x^fl <Jd^ 4 _jlLjlSljl <ajlc 

lj JC (J- 0 ld-lA3LJ ^>^1 < - u (dJLo CtVI) 4_1 jljI^ 

0 jP X 

dieLtAS I ill Jisua >d"° 5Jal cujJI ^j-5vJj ( b>l 

4-Jj lVi s LnU <3 <6d^S 4jLA_AdJI dlLo ctVI 

.^Jal^JI (j_t Sjj^s Lfil 

^ * 

— ^udjVI (jxi^Liilsu (j^ ^ j^au df LjJI I — ^Ojj^ 

Jllaj ^ t m < Ti 1 1 ^ n^ rij -J^J) {r) jSjrX I 

4_aJjLdc 4 jl 1A1 J(J coJ ^.AiArdl jdLaJI ^j_o jnn <3.0 Jlo 

^LJI Jjlj ^1 £jl dJI jd < 3-0 L> uJ Cl £_CJ .J_d|jJ| J-C 

I d-A J) ( .O \ lj"> \ LL-^. ^ic d 4 ^J-U 1 I 

Jj LLo llljJlj <J U. Ld — PJ ail \ d I . J iC 

4 \ \ A . \ 1 j dJ 1 A > >< 1 5 ^LlJ 

.nun dild ^*d J oV\ 


6^09-“=^ o - 4 LI J. ‘ <« * d I 

111 1 JJk Lt-d J um^I lUclkl <_ul 

I ^ 1^3 • ^J- 1 - 1 -^- 1 -^ 1 ^9 I lei djiC ^ ^Lj ^ Lo cail 

CuulU 4jlS cals djlj-tlla ^-S I jjfc <jloA 1 a 

(jl {j ^jju j^JlJj -* jill jaliHil 4 jl2jl^J1 &jJl 1I ^jj-S < 111 

<Jl 3 (^dlju-u| jlia| j-iids ia-aaJ 1 ClS djVdi*-^ 

. 4l_s Lj ^jjj-aduJl 

^ 9. 

^dLalll isda ^xUj V ^dj-al 4_alllJl 4 \ x ^IjJl ^jl 
^j^d^ 4 jlc 1 ^J1 4 ilAdJl ^dLalll ^ lc 1 < ds \ I Lall^ <4 loJjlII 

^Jlc j J Wild lla d^-l J La 3J aaJLi ^111 (1) a^i^ji 

^UJl djllLuJl duJI ^LedJI ^JLslj d^le-S .^-ejjJl 4 -jLl^. 

(j-Q 4_iLdil djllLuJl 4 \ ^ jH> (_gj is\ \11 <— 1 is*i» 11 (j-° 4 <\[\ a nil 


dl L£ CjI j-^-2 4 jlLoj j J_ 


4ld 41 j ^ djd j La^ H 1^ ils 


<dUd iaLi-^l .4 \\ \in\\ ^LloJlII 4jdjj| die 6 

f. ^ ** * 9 

cdld djliLuJI t^j-& dlju^l A caaJL ^ LJc VI ^LedJI 

-LaLs ddeJLJu-ul dllLs < Lu_ujd Le dl* q . 4 jl\ji ullJ ^j_idJLjJl 

^ 9 

^d J-OJ 4 ULAd 6 Jj) f-1— duuV X_Ujjdi L dd-ill g-J) 11 

ld| 4l| 4^.jd ‘dd-alll 4cl j_Jl ^j_c ^LedJli .^-cujdil 

" ** ^ ^ 

i ^_ilc ^ lc L_U lj 4 \\ \C j(j) A^ill (_i1aj CjI cudJLJ <^jil j-ft-rv 

1 ^ x is** j.* ^LuJoVI 4 _jjj J j-S-s (d-UL-yj ^dj-alll Jdaj 4cl_e jl 

.^-aujdll dild ( 3 -^ 4jJjL^-e JjlS LaJj a^II 


simulated (^) 
frame of reference (r) 
Ptolemy, s Earth - centered Model of the universe (r) 
subconscious (i) 



jlJLc 4 ju1jU LojlS 0 Vi. \3M Ljlj j_cuL^. 6 jlJ j-e CjLlld dj 1 w < 1 1 

JII \U ^ lie ^jxULXJ llS Id) J S ( JXI ^-ijULe 

(JLllal jl <_ujI j| J^iole Qdlj^. 11 (j' ^jjj *^1L 

j I 4 jljLc LulS 4_aidil 4 jljjJl 1I djllll^Jl dC did .^jj jll 

6L^d jjd jJ < Vllod < I llljLd I d jdj 4 jl1|j__c I 4_J <_uj 

^ ^ 9- 

^jl jl jlj_JLO diMJ 6j-p-e 4lV j tlJI (jl jdJLsJI ^ djd (JS 

dJ^)^d I d Lc I .i*ad dj d-"^x- . - J dild C >U < I^LlI. dl culjJ * ~\. 1 1 

^j-is <4d cuLlla J^aII ^ 1 V-*-S ^jl 4 ljjJlII CjI LKJI 

dUd ^ I jj l_LL) ^llj ^j-C od^ll 4_L <_u j ^ I Lud-1 

^ **** > 1 ** 

4jlS ^ d-1 1 ^-1 LsJ I cIaI ^ I (J ^ * i t 1 1 (d-^ ^ 1 L I 

4lLi L_id_auL^. dijil jlJLsJlj (( ^_Sjl!_2sJ I )) 4lLi 4jLJd-*-H dllll^-ll 
d-^- ^SL^il jlJLxJI oLLlUl dill^ ld| L>^ij .(-Lj-a jxJle 
^d_e Liio d jell (3"^" — J duixll (d^^ Ll Ixo — Addll 

jX^-jljd jdLcuJ dl A Vi UJAI UJ 4-»dJ (dd^ CJ"^ 

.£-il dJI d-C- 4_<-^LlJI 4_ilAdJI 

dl * < < ^ 1 l^jlViO . JjLo-o L_LSd-<a ^ 3 -S ^-A 4 \ \ AdJI dlLo_<_u^fl d| 

<dUd ^-o 4^1 d ‘d a ^i 1 ^ d^ j 4 * iiid-in 

jxl cajx^fl 4^d^- ( 3 ^ ^vN^kl** 4jLoie d^ 4el ^Je ^ddll 

1 d-Alie L>-^1 <V-^o2 (d- 2 LAd-Al <-Lj ^^jlJ I 
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i L^xld s\\. \ ^ jj a ^11*11 ij_ai LlS ujljKI UK j 

d>KJj . 4-alUll 4_SjuLaJI jl < l*_s)jJI <lLua 4jJj ^j_3U ^jl ^ II 


L^_>l M <_> jJa-lll (jf\ jla <4 \ \ & jJl dlLa cu^fl Jlla jljX. ^-lc 

4 a L 7 a ej-JI cuLo 6 t l^a.1 j ilL^. 4_> I 4 J -QlJ d)l aVLi 


.d_aJjL^c 4 ju_uLcuI ^xjlALLcj J) a^LiC. LjLa dcJ j JK ^ J^_ju_u1j 
^.1 cut [\ dc jUlL Jj^yvll c_Lu£a J Jcc I (j-a J JjLJ J is 

4_jji=n JK! j . 4_sJjLi_a cj V I ^ j I c_ is I j-c ^_s 4_sJjLi_a cj I >j-LkS 

fi 7 ^ i 

i "\ LcjliJ I * *1 1 * \ \ 9 \ X j *C I f 1 ^ \ 4 ( ^ 1 -7 4 a | j 4 9 \ 1 ^ 1 ^ \ a 

9 

C.v*. n I Aj\ a s Vj .((£" J joj ^ 1c. 4_ajLsJI 4 i a si jJI » j_S j <J jaia 

9 

<JLLU5 ^1 ^j-a 4_IL^I J-Kl LjoLo a^> 1I &J-A ( j ° 

CjI— a_coJ 4 _>Jjl1HJI Xj, \ dloj-a-sJl CjI-S-Sj^ Jjlaj V jlK-S^fl 6 J-Aj 
LjljjKs £_a 4 a -v Lula C* ' “ xJ l^-il I— K < 4_3Lo_Jk_LaJ I ^j_C 4_ijJa_j 
d>J^-» ^j| dJL^JI ^j_a d>KJj • (<LLl1^JI) £__s)j_ 1I *LdLLi£.VI 
■ .dUd£ 


Glimpses of The Deep Theory (*) 
M-theory p) 

cl^. jl <_lUaJI oUKII Jj - 3 M t-Jij-^JI (JiLolj Luj (y) 

,«mystery» jl «miracle» jl «master» 

Lucasian Professorship (r) 
A Brief History of Time ( i ) 

Euclid's Window: The Story of Geometry from Parallel lines to Hyperspace («) 
The Drunkard’s Walk: How Randomness Rules Our Lives (X) 






( * } 33 \a% II 4-j ijiaUI jX. oL^X 

,L3_^U L^l^l Jill ,7>KI j\ ^ 




Lo_a J \\ I oVI J J I * LJJ j I VLal 4-JjLLa ^ | j_jlj *A 

7^o ^ ^ ^ ' 

6j_a jl J J^fl CirvjJLa I J is . jlj j^fl 4 ij-taj 

4_3UljlLJI Jjl^. jjJ ^_t-illl ^Jjj-sJI Cj l \ \ a \ <_u 

gravity 4JLLUI S jl ^jIjI^V 4_<-oLi S 45L_uLola 4iu 
CjI \ \3t ljjuJI 4_>lj_> . 4-ua j) 1 1 ^LjjlLII Jl ^Jl 

"9 

<aja a 4 wAs ^jl_3LJ jIji J^ fl 4 ->j-UlJ (jl k S auKI 






UU 7*1 


O’ 


jlli j^fl 4 jij_12lj ^ II SlcjJI dill Lain l^Lsjl JS uu 

I Jj CjLIjlS i-ulJI -La ljj I jl Ajj JK1 6 Jjl^. jJI 4jj-Lailll 

9 XT Xf 

I 4->j-17j j 4 qfc^vll CjL>j JA\ H dLb ^j| * si t tiKL 


j -& I jkJI iLsi supergravity iJijliJI ^LJLiUI 

L^l f U_ 


jlS_» 


4_ai <4iyLJI ^ . * sU=l 1I 4 jL^n unified theory Sj— 

" " * t 

(JJJljLj-jlsJI 4_La i_u_i La_> <oL>jk\ll dLL Cj^I 

4-a-^.j-lJ ^1 \ aALj ^jjj j aLK ^ & j ( dualities <(OLj Vu^ )> 

6 JL^.1 J JS ^jli <L_S «-u^Ll d>^lj | J^-l jJI JlALsII 


jUJ>U 

Stephen Hawking 

lxLtf-4 LLllLoj f-ljj-<-uJI 0 f ^j"t ‘ 4"\ t a. 1 / 

cj^! lP^ cj-^ ^ cr^ ( 4 -L £-° 

StarTrek ^Simpsons C a L uLui ! cj Uhl l.-,! .fJ Jb ^ L < 1 *"tt 
jllt-ul (jlZ 2009 flc 1979 ^ Ic J Icj .The Next Generation 

^ C< , ,, )J < \ II L ,h e \ll 4j(_gJj_a d)-9J ■ <7 1? ‘ ‘ e tJj-9 d)- 0 £ LL*-l.u 

. 4~\ mi Zx-cuj ( j-o j-i&l <Lio £-jj ^jJI ^ijLi j— ^ jo o 

Leonard Miodinow 

Ji 

^J—Aj (CiT) ^ Lilli LujfjAjJl^ SQJL a ^j-9 ZjjJslxII (■ T j \ q H j‘/T< <t! 
(j-0 4 I nj 1) 4 j^ 2 lS : jxijoJLsI oj-SLo» : Lg-La <__il7 4 * u a ! t^Lfj-a 

lAjS :J^11I 4_uJlo^ j IjJI s-LAAJl ^1 4_ijljltl olo-i<L"u-tLoJI 

<_>i IluL-oJI/ 7 h 5 jjjljjj-u iJJjSfj /^LxoLxa ^ daoljJixJI ^SL^dLo 

. ((j*J LU! jj * a. // v»/ 1 7 ^ Liao)) « jJLi ZSTo ;; 


djIjltuMJ jO 

The Theory Formerly Known as Strings. Michael J. Duff in Scientific American, Vol. 278, No. 2, 
pages 54-59; February 1998. 

The Illusion of Gravity. Juan Maldacena in Scientific American , Vol. 293, No. 5, pages 32-39; 
November 2005. 

The Grand Design. Stephen Hawking and Leonard Miodinow. Bantam Books, 2010. 


4 9 1 7s I 7 j_£& I jh* L> a a | . \ \ -s. I a < ^ j i a < \ , **< I lA \ 1 1 ^ . \ &\ X j a 

I Aj \ V j . 4 xTa S a CjI slLa — ^Lda — 6jJ%o -La jj jl7i1 

.(jjKII j-A) ^ xaua- i S j LjLa iojlaj 

dJ-t (j^l lj sJdLsI wii <jLjj^I 4_>j iV\ i d) \a^ > \^. 1I d)l 

4 \ 1 < i < ) 4j jJajJ 4 a I \ 7 a i"s I \ \ ^ a \ | La < « a 1 1 I ^ L> \ 1 1 

** jL 

I jLa s=^\ y 4j| jJ — jlJ 4j>j-K J) jS Ls-oC j — Kl 

4_> j IVd 1 d)L*Jl dlil CjVjI ^-a 4-aS Jld>^ l_Sj£>JI J ILaj 

oLslSjLIL jaLsILOn juUUlII d) 0 7 \ I is 4SI jJjlj d>^J 

4j| LK 54.3K, \ vLall j_aIjL> £-Jlo^J 6J^.Ij iij-Ld jLa^o^f 4 > J \ IVdl 

^_S 4 ah -7 a ,^d jijdag JLaJLJ ujI Lw I C. <_ ^ Cx^ ^ ‘ ^ ‘ "7J) ^ du 

^jjlLL iojJaj Cj ujljJ M ioj 1-Vdl d)ji <dililj . 4_sJlii_a 0^1 

'9 

4— — 1_ ( xii LjL' ^j_a 4*\ \ i m Ji ljIj Lc I t 4_OlK 1I d L iC I 

4ju-ij^f I 6j ^ 1 1 dA-a I J-Laj I -b Ls cu^Ls . La I dJaJjiJ I 


d)-a 4-Cj_aj^a JLaJLo <_ul ^Jljljlo 




I ^ JLa j Lain Sd^ljJI 4 La.1 iLa Jaol 


£j L jlA \ 1 1 


Scientific American, October 201 0 


I ^ \\ I (A wAj^l n^KJI dh° -Lais 6 Jd^. a 4 sL-i\a 

a-a d)li < JiiLj . Jial jnn I aua 4 a nS\ ^.slj k II 
d)K-a^flo d>^J 4 Id 4jL»LuLa j J jlo jl M 4 »jJilll 4_LLc ^ S 

9 

6J--J j JS Liinnj . I ^ a n 4jiAj| jkdl dh° Lk con LajLul^.1 

d)Klj < (J^l d m I ajul 1^ cajlSj j -& I j) .1 a I L> O I— >J Jail I diln d>° 

.O^UJI £-JLA^. ^_S I JJL2a. I_^UL» LjJLa jj-^n 
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jJ\y. 

' \j-2 4^ 

<l> <l^LL 4 f ? c <t*U!.i sLl^, <d j. $j 


< j j jjj .M> — J> 


f^\ 


lJsJl* ^ LUlJi (_ulj <f-Lo <_aJI ^Jl <J1 <La.J Lo j\c 


c-J Iju& <c G-ij-il <J J Lo-t-aJ I ^l^_^,*<; I d*^ t < 1 1 £\ 1 \ 

9 

< 4< nl^S ^jlII A.\ \ aAI I LUiJI Jlo — <aLLo CjL^^-C. 

. 1 a\ 1^3 — (V) Cj1 a u <1 ^ II 

<Lo£jlo 6 jSl\ 6jj^ia ( jA Ls^LLljI— ( jjj oj l_sLJjUiSI Jjlo 
< jl J J-^. jxJlc <U| (jfi-A ~ (J^ Jj ' 

^Jjlcu S‘< xujlII <2UJ| J 4-cojlII 6jlil £_o <1 < <«q\ a 7 1 1 1 

Sjlil ^ I OJLA.I d^ 2u_i £• LoJaJI 

e-U <_u d J^Tk-a j) ^>. 11 < 2k . j ^_Lc <LojJl1J 

dJJlxu <j a ^yA--s. ^_Ajl_2k. d^ <5 ijj-tl Sjlil A ^j_2k. 

( \y A Ll1j-o ^Jl^JI (_ ajLsJI Ijjfc j ij . a \\c, <uLJj sLl^. 

d^A. (J-0 1 <Ai> 1 £-0 d CjLoj Ul\ ^jA <AaJL^ 

(,LlT^ d-°^ jjJLc (£ | — A SUUlLJI ^_3 <d jJLo ^)JlC 6JJ^ (j£J 9 

. LliLc £C_Ju_aJ * ' * * 


M jLkjUI C^L^JI 

jl i-u ^jJI l^lsV 1 ^jC. \ J~sG s^fl 6 J.A j nal 

<LojL»_tl <^LUJ 1 j <u!jlLI 6 jl II ^ji 6 jLLo o 


DARK WORLDS (*) 
THE DARK SIDE (**) 
gravitational forces (>) 
gravitational pull (r) 
the anomalous observations (r) 
telescope (l) 
Neptune (o) 
dark matter (*;) 
particle detectors (V) 


[CaJ j <dl^ .G .J> jxJ <-uj <1846/9/23 ^ s 

53 " 

(ilsJLJ . 1 ^ 1 1 £C_J 1^ LJ I I l-^-l 1^) J> ^-O <J 1— CUJ 

. U > ^Lo-cul ^jULLi^yh l 7 t <JLcu^JI 

‘ j^j^i 1 1 I kj-A 1 — t-ijL-Q I I >» i-j ( — 1 ^ ^ 1 1 

.<jlS <_2jjJl!I ( 4jJ^QjJ| jJljG <lLu_ul^J 6jJU-uAi * V 

C^jJI dJj p 

jj I jl J_o Lljl~> aAI (Y) tr lflQUI 4 1 ki uu<n 

i j I SjL-uil olj^LGJsl ol j-^.V -Lju-oJL ^.j_L Lo 

CjLojlIxj <LcljLiL)j ^1 <dl^> < L^^J <1 hill dlt (^_5^ J 

. (0| J^Llj u^ji!l uJLtluSI 
j (jJj LoI^j J £}J a^LxJJ 

(j(J) U 1 1 JuuZSjJ) (ilUL^k. <^L^I 6J-A J-i 1^21 J-^k. I 

<6 J-> J-^k. 6jLc Jj 2k. J \q \a J s>y "' '"' — ^ 

JJ J (S^Ji L>L> Jl a^A <j . L^ki Cia-iil 

** * " J J 

-4^ ^ 3j^i 3j —< Z AJ 

9 9 $ 

fJ ' — ^ 6>^ jj j 

. < -aoJLlI <2lUJIj ( ) ^ — AJJlXI 3jliG Ll^^_o CjJlo <_u ‘(jVI 

< Ijb J-AL laU ^1 4_jj caJI pl^^-aJI JaLajj ^jA I 

6jlili . l$_> jLa: <_» (_uL_u 1 j^U--v ^ < A 1 ^ sl Jju^I 1 \\\ a \ 

^jJI iujl'l j2lC CjLo_» ljjlcJI ^jA jy^A j jJjla < alxll 

J J>Tn <Lojl»-U <2lUJI I a\\s tf\fc\'s\ J p L-GasJI ^9 G 

^L-OlsJI ^_Ji <_oj A^as^a L^3| Lo^ ji.1 IajljL 

^jJI <dl^> J)L^gI ^l^ii LalsJI ^ 1^. ij^sua d^d^°J j 


iLAUL 


a^JI jl S4_Lit ijJsl jk_Jbdl ^-o jLSLJLi V| J— ctiiij isLtVdl jlo — oLlLoC <Laj J_i ^3 v<aA/\ jMS~; ,../> jl < < » g-l_&l»JI ^j_l 


SjUI CjIdjSwa ^1 o jy* - U J A 

n'i jj L^jj jj.i^’Lx 1 — 4_ojjlU 

j_d 2_<-ul j JLxa d-b_L«j| J_tliUI 
j^ Lc^j j^\<AVi L5 -dJI 

. LdS l \\ id <>l jj V c^VII 


L^ji ojj-^yj j^ J_»V isj-djJli 

II j 4-3 Lj ijJI Jji 

^>ol jiivi j-^ 25 Ja^l Lr -lt I j-A jl 
SjLaLI jl j^L» JA (jjl i . jdLxJI 

4_ ii'VI J Si— i^k 4— k _ 5 -J 4 —OJJlU 


L^jLa. jSuij 

3.1 j(j ^ ^ oLa_i 


,1 -^LauJiVI 
^ Jj^kj ^jol j— iiLi 

aj— & l , — i 


oUajj j^ t— 4 n“n U SjI—LI 

V oLii-<u^JI j^ ls^J <WIMPs 


U jjSJI jl j- i< L 4"i il 

.(3,<\uU Sjl— U) 4_Jj(j.^ Sjl—4 j_o 
- 'll ^ Olj^kXlj ^ j^k-Vll O I <1 1 1 J 
d LS _11I S.i...i^kjJI 4— ijUdl 

SjLo 4_JliU 4— au-oLV cj-dld j_l \—a£ 
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.O I j^JU ^1 j^JI $j2 JMa. jA SjUI fj£j 

<J JMa. Ja 1(3 1*4 (jxi jl_AJ SjlXI o jjfi jb CiLjjiajJl <Ulux> ^L»V1 o iA 

Millennium Simulation £jjuia Ja Uljj^.1 ^1 Sj^uaJI oiA Jlajj .L-aj1 (jjL] 
.«Lu <L uai 1 .6 jjaa Li) ijiaS 44 K'uy 2005 (<biJVI Sl^L^a) 

j\S ^ O £j ^-S CjVI $JI ^j| ^jj) t^Ull J ilx_) 

6 j-A y-J m < * J .<_jjL*JI 6jlil Lg-jJI C.Y, y ^ a a ^a jc_j>jL 

L^JjLs ( dl J-L-< jJ 1 -LLul £-*-ul J JL*_o £^LjI L5^ SjLLI 

I^JaJ — < -qIjlII 6 jlil CuAj (j^- (3 s . iiljLc ^jlj 

(^LqJJlII <jalLJ| Y LgJlS J .<JU)|jjJI l^llU. ^,lc — l^J J_oiJ 


inertness (\) 
halos (Y) 


(jA Y*\ I 3 1 1 ^IjUlL-uI JjLOJ IjjJ UUA jl ji\ ^Jk^l La_& 

Jj-Yj x7>* 11 CJ t-YJLJ^Li (Jjl 4-OjLsJsl Sjtil 

£"^11Ajyj .<jlL^)JLjL1I I^Juu-^LL — lllaxJl * Ij-1L 

‘.T* ‘ '* s ^LyJLsJI 6jUsl <_K ^j-C 1 1 ^ Y 1 Y*\ J 1 1 

^ 1 — 5j3^Lo£. Cj Ij£ ^-3 Sjij-olsua JjlsLjlCj Cj I^-^-ILs 

J V\« jj .<Lal»AI 6jlll c j o — i ft)) 

** „ 9 - ^ 

tj LuLlII l_ 3 cV.^ll Sjlil (j-° <■ h*\ 1 1 6 j-A ^jLalj 

^ J^Un J&1L CjLui ui\ ^j-c Ul & L->P 

La 6jLa <_y ) <AjlL-^J 1 jl <4 ijLtJI 6jlll 

. &^JUlL I ^ ij LoU < 1 i 1 Q Lu <J 1 A K ^ ^ A ^ A ^ LljL^J 
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101 kjCsdl aaUI 


%4 3-ij jLi SjLa 

Jxl^J 1 ^ ~'< A ' J <£lljjjl j*l JSuJjj <4_ajlc 5 jU 
. L$_a jjJLuJI j 3i Ijjjtil 3* a ahll (J ^-LA^. 
.S juuLua LVi < La> La JS 5 jUI 


vSteV 




^ SjIj*! (jttl u 

^ jcLaj jX j-li. 4dlb j 4_Li£ J J 2 : i s 4, ifllfc OVl Ci4> fra 

j^Sd L$ 3JI 1 ‘‘ N Jsl-ddl 4£jAA j)5J^ < 

.J$YI j-0 ^ CiJIjU 4 JLua0 


%23 3-u^jjL* jui. SjLa 

j-a ±a&5 £ ja_a jJuila ij jJjj jl jSLau 3_u ji SjLa 
. LA/l Lg_a 4^1 a (J \$L± La3 j j <3i JjaXI (J jUI 


djL^ 

- 5jUI £l (J^aj j^iaj 
^J| - Jia 

jSdu 4£ juj L^-ajJ J 4 jJI 

. k I I d f^ j< “ * I ^ *t *t j I 2 /\ 


La ja&Us ^LaJI S-LA5JI jjSLa ji 
Lg_a <Gjjjj 3sUaj I jlVka Jljj V 
jSdu V ^Lll 4 _l3^-i<JI CaLa^ajHII 

.SalXI jxuA IfijS*. 


<jua 4 lit! I I 

t5 SL^Luj jjSd jl jSdua 
4 -% a"a‘a 41 a£ Ioj dS 3ilbJI j^a 
.djlXI CaMtli-a 


dJjLi 

£l ^41 a d Ij ^ "' "' 

" I ' Jsdla djUsI 
I . Lgd^uij ' 


Lul j 5 jLi CLa 

■'•4 A ', ,,-v II Jjlxa 0$ 
JSLua I £ua LSj^aI 

£ua LfijjLa jua J 'i< ' jdil 

.4jjbdl oLaa^l^JI 


Lul j 5 jLiLLa jji, 

4-l1£.UjJI j-ii. CaLAjxjoaJI jl 
^ujjXI t _ s _4i j^XaJI 4*-»1 ^1 
.4 ,Va* t.l SjLaJJ (JiA4LI 


I (r \^UJI jlsUiJI | 

I jJdLuJI Ij-a-a j| | 

^ iLLijla-i - ^1^11 | 

f- yui± ^1 - 4 _l«-li>i 
® CalAALua. I 


<Lj J l j -3 djlu 

1-UaL^. JS 1*1 l"l A 1 Ji 


4_a S ji 


oLi j) u * ^ i 

j-a lJlaI CaLAAujJA 

McLia >_Ak i r>) ^ CaLA ^la jaIII 
LaX jo I jid Jaad ci jau ( l^-a-a 
.5J-UauJI 4_ajjjJI djJJLa j 1 ■* "' * 


CaLku j 

5 j^-aS CiLaauj^a 

jj'QJI d^Hi^ j 4_1 a£JI 
J 4JUiiJ ojlxjauj 
.35 i* i All 3_ajjkJI 


4dijli oLx^uj 

4x-uljJI Cal AAfauaJI jl 
0^ Cal-AAajJI ds&a jfc 

I ^ ^ I ^ ,4JUUJ / 4 4 -v * 4 « , i*\ 

iijjlJI SjSd imimi V 


4_aicau ^ ^ 
((CiLxflU J (j^)) 

Cal mi <i^i II jj'Qj 
4 i\ "\% d ^lu-> 4Jru.nl ^_a 

d \t H iU\# jj^l ) 1_\ J I 

.35 at I All 3_aj^jJlj 


What Lurks in the Shadows (*) 
neutrinos (\) 
doppelganger (Y) 
super-symmetric particles (r) 
the weak nuclear force (1) 
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3 n \*l\ 5jUI j-o 




_^aia£VI jlxiiVI JA 

Sxxl j <Lu L i^j L a4 


jl ^jjlj jxilau 


e-loij gjCo 




JXala jj£ 




L& ijoxjj ^ j (OLiajjJI Jla CalxXI SjUI CaLao — uja Cat — <xu CLxiSJIj jL^JI jSLJI j^SJI ^ 
J 0 J 30 jao jaJ j^VI j^-1 <4ojl j^- CuAl^CI j^SJI JXala .^^^daLuj jjl jj ^ 

l^Aai ^jCCa CLS^ia Oxxo £-<-ul j (j±4 ^j-Lt I j_Jjlia jL-o L^xa ^j_u Laj .Sjoxx Ca Lao-j-ux. 
SjUU 4xaS La J£_<_uj 4o ijLajJI lluj <CaLaxa jJI Laui j . L^jLii ^_JI j^i an 

.4, \ 1x4.1) CaLxSl jXI £-a 4iil^La 4, a-aSJl axAj <> 4 l"i I ) jx Caxo ^^xll 


J Coll I j-jj — <_uj j_A Jlx-s. jJ I l-Ajj J d) I jJxa 

J^^l Jf — 

Jljla Laid j j a Tt ^jl (jjJ L$JL^ ^j-Lc Cv-dL 

. c j L ^JI J-^ 

*> ^ 

<xjlLc 4_ajL*_il 6jlil (jl £- Sjj d)l 

JjJLJ V j \7\i J j — g_*ll d>a j^l £j>l — dVLa 

^ \ 4 i <*l 1 4 1 1 A. Ir_ ^ J 4 ^ ^ I I 4 \ 4 ^J , 4 I I 

4jlLu-Ol3jL 1 I CaUl OJ^I ^J| J J 3LJ 1-4 

Cal jJ U 4 lLxxI jJI Cailo^ (JlijJI ^ 3 

(_£ jJ j . ijjJI ol A 1 m*\ II jjJLcj 

CaLoJ ui\ 1L> (j\ is~\ is~\ ~s. U I (Jf\ uLijJLkJI 

LLaW Cal j Sju^j ^ 3 Cajl ^Jua J \ 1 4~i 

6jUJ d ^-1 <-o ^jAx^ 6 J l 11 ^j-4 4 I j)/j ^ a 

<iaji cu-4 j <4 3 jjJlLI 


. 4jlj jU | Ca I i yc. +L La JS-tlu 


SjUI, 


sl^Vl <1 


Ca I J-a 


1^1* 6JjCv Cal^Uii^. | — L^_jl£ ^Ia^_j Lo \ \ \ aVi d l\ A I 

^LlaX^jVI (^-1^- <-la Mil 1 Jl (JlLc 4 h*\ 1 1 (-Y i x i\\\ 

^jL^XI i slj-Al J — ^.1 ^jl . clx^JI ^ya 4 — A-Uc I 

^ c^jJI j_a Large Hadron Collider 

JjiS ^yd 5-JLJ^i 1 ^JlII Ca LoJi (_u_2>J J cilia 

^yd Ca die <Ldj> ^j| g. 1 x\ I a, II J C\a \ ^ 3j . Z ^ W 

jl-J j \ a < i : l^al aVm^I ^LuuLi Jj^5va ci Cal ^ ^ a ii^ II -LLojI 

xjul \ (JIyjl-%. <4^j^Jl 1I CaLoJi II d>° C-2ad^ (JSJ 

. (e) lijti I ^Lu ‘-.'“S' J~‘ x 

CjLoju-o^JI jAau 4 ju-^I^jlsVI Ca Loji <_o^ 

(4.UaS) Ol a i < l3 -cLo.^ 


^XtIjLujVI clSi-UI ^iLcd^l dc 4 da II 
^ 6 Cal ^ <-JI (T) ^ jLJil Jl 

jjJLsJI ^JL-cu JC3 . J ttiC J_cuLL 1I (Jj^^-ll 

^Jl .E> ^JlkjVI c^^lJI 

4_3LxjlLJJ A J-> 6^ Jj ^1 ^>dL Aj-AUsJI 6CA Jji luC 

^^jJ| c!5Lflj CaJLi LJJ A^LlI cJJjlI 4_LaL^. A J_a J-2^. Ca L oji i n ^ j 

Ii 6J-aJ-2sJI 6 jiJI 6CA Cul^ 

jL^JI Cui^^ 


<4 \< n 4j-fr5LlLa 

Ca Loju-o^.^ CaLa^a^cJLa 4^ \\i'a 6 J_a Ca La 


i3JL>^ ‘(*J- 


. (jA J 4 ji <_<. 

W 4 

(-alia 1 ^ la -Ca ^laJI 4_o Ja \ll 4 \'\\ 1 1 Cal J Ca L^Ia j) 4 1 1 Ls^Lds 


u 1 < L5-°^ i> c^b CJ 




_3 j i-u £>j) \\ < \ 1 1 4 \ \\ I La . 4 I \ 4 y ^)^5va | 


6J_A 


o° 


cr^- 




4^-uVI I J_A <_x-a <_u j . ( J jl ( pUJI 9_jLLXti 

^ * Z ^ 

4_ij^jJ I I 4 Lu_u I j-a V I Jc Leila V Ca Loji co^J I cita I 

4jlJ I ^ 1 1 L I ^ ^ ^ 1 . ^ 1 1 ^ L \ ^ . 4 4 \9 I 1 1 

l^_al_3 <4 jl4JjJI aI l^JI jJLc Zj a ^ ^ ^ 1 n ^ ^ 1^9 


Big Freeze (*) 
subatomic particles (^) 
radioactive beta decay (Y) 
half - life (r) 
dynamic equilibrium (t) 
supersymmetry (o) 
weakly interacting massive particles (*i) 
WIMPs (V) 


A J_a Cal 4 a 
1 _A I J _4 i Zy& J-da t 

4 ju_ojJLa L^dlLi j _4 (^ 5^-11 4 _csl ^_ll A^LlI ^d-a-da Ijll 

jucdJI j^l£ Cjl 1 s 5 Jl 1 s 3 .<Ja L ^y±£. ^^.I^jJI ^J| 

J^Va d)l Cal 4 \ i u~^ II ^- 1 ^- < 4 .a dill ^jILjlLI J^^-txsjJsl 

6 ^)-c 1 00 j) ~vL J)-^ I I ^ *1 \"\\ d)^La d) I i-cva J I <1 Jl^. 4 Lda 

giga iai 3 d)Jj^JI L ^ - » 100 ^da jl t dx>bj^l 6 — ° 

.caLo ^n^ll oLfd>f^ iajLpdl cal jJL electron volts 
4 _aj^jJI 6 ^JL 6 J->C^JI A^cJI ^_o_x_uIa d>^l^)-ll tHaJljJI ^-3 

^_^_3 Aj )3 1 1 4 _LoL^JI ^Ld^Ilcll Ca L oji t II Lo 1 <4 4 \X aA II 

d)j-sJI Cal IxaLda ^_3 Ca -2 ttd^l ^jlII Z ^ W CaLoJi 

d>SJj < 4 ojlxJsI 6 jllI Ca <- 0 x 1 ^-Aj • ^-dlll 

dyaj . 4 dT\x 11 A jLLI ^aj) a Calxb-Joala \\ L^Jalju-^ld 

' I 1 ^ 1 ^ 4 . I J- 2 *. 4 _ldla d)J^ ^ I <— i 4 ^x 4 _a I ^-^_aCaJl 
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J cjjLlg jg| l^J I ° IjjLj ' 

jjijill LgLgg jXj^LlI ^c_<juji»l l^LLi <IL1 .4 -jjLsJI oLo_l_ 


.<L>jUI ^LgjlsLI Sjlll 

SjLgJJ ^C. 1^. COG lifcjG LU^J <LsKgI ^jLa <dUj £-G J 

^g^g .U s aAIL Lu&j . L^jlg jl LLg ^Lc. l_Lsjgg < *1*11 

jifc Lg^-S .CjLgg <gjl2xJI pljjjLa IfraJAS ^ iJI g-rwxJl < ujL^. 

CjL-ggjJI £;Ijlg| CJ^ <CjLgg i-tJLaJl {ja <_u I ^_i (JL^JI 

dUj Sj^S-lLj .c_i — GJL*JI J!}LL jLL <-U 

lo-gIL <ILUJ1 <i JLxJI oLoji <-<jl^JI cjLo jl is~*\ I j_^L 

1$ 1a JJ^a JJJlJ ££_g LJJ 1_G lj_Aj ( Lfc^JLG J gj CjLlggjJI JjJ^gg 

jjJlgg JJjlII iLifcj .&ILjlg ^\ ^_i Ijj^jGa JJLs ^jLi 

J J-GG L^LA^J (jA CosLlLg (jOjGl I jLji <_ul j LlLs 

^LiLL (J^\\ (Y) ^l0jJ| frl Mt^l) J lo^Jjl CjJ^I 

I ^JllJLj <oL-G_sj-ll JgJjgJ <L^llil iilLaJI < LG^ 

CjIgg curJl (r) jaS Jj l ^llJI jjVI LgI . I &JA£- 

(JS — Jog LgL gLlSjg ^jl CjLgjL-oLII jIj!^g ^Lll 

^jUl 10 jxla£.^l j\ Jjlg (£ I — dllj JjlCj -J1 *-2 

J^ggg ^ 1 j . IggIg CjL-gg jJI J J C ^,u/)l — 4— Li Li 

<Lilj£ L> ^ i cjLloj j j_J jlJ <2lkll ^_g ^/yL 1 g 

. I ^ G \1*> \ 

I^j^LcLsj 6 J_ti ^j_g j oLlajjJJ <JLS^jl11 ^ 111 1 1 ^ja Li^Uajl ^ 
^\jljLjJl^JI < l ^ Lfl aA» \ ^Lla| CjI JJ£- ^2 ^ ^lll 

ijA lS 1xL> ^jl i^.u'VJ [a JJ£. COJ Ij u \ I (Jj* \lrTs <-< jU 

JJjlII £-a ^-ujLojlj JJJlII 1 J_A ^jl <LJjlAjJJ Jjiil ^jA j .CjLloj ^J 1 
LJL^ 6 j_^.jJsl < ^LgjLs-U 6jUI r'lljV c_j j IL-ll 

" y ' ^ ^ ^ 

^_lc ^1L I Li j . (J-cLijJl 6 j Juj < 111 1 1 cj! j-iLillJ jJl (Jl 2 ^g 

.' Cj LlA \ ^gj| 4— ^ jl t S*\ A G. cut 4 iv^ \l 1 1 ^ J \ \^W J^l jlJl | j_A 

Cu^vjJa <jl-s^.I ^ Tn O-Sj-C ^IlJl pLu-i-o^Jl ^jLi < I Jl\Js j 

<JL^. 1 jlua J^l JUI (Cj\ AJ-CO^JI ^LjJlS ^_S (jj- 3 (J^- 3 

. iLui^. I jJU-ULij 

CjL-aJjJI (j! ^-1| L-Lj| j \ x7m t_o ^JlII 

^j-G 03^ j-^Ls L)i uVf — <-‘-> ^j1 — ojl^. L)| ‘^'-LiLL 

dt^l^i <\ si J-> Jjlg dlj iao. jL-^vl Li CjLu <_<jl2JI ^La 

I Ls Jl^w-s iLLli ojI 4ja.jJj IL j)L>^s.g ^J Lg j <4 llLll 

" ' j si 

^Lc J!iLL <jI L)i ^1 — j^_gjj CJ^-^ (^i 1 — ^l_g 

^-i <-SjLll ^^sJl L^ oL-oujJI L)^ -LLa jIjljoju-u J-gIL 

Varieties of Weaklings (*) 
the big bang (^) 
the cooling of the primordial soup (Y) 
dilution (r) 

. <bJililJ| ^ya O'® : nanosecond (1) 

WIMP coincidence (o) 


3 a\x U SjIAI j-o joj^k. LuLt 


^_UI OLxj— LxUxJI fjA £jl$A hAA Jjl 4JaliJ| CsLiGU^JI CulS 

I .4-alxJU SjULs jlt^U ^jLlxJU o^lsjJI jl\u« 03 j3 

jajJ a4ljli)) qLgj— uiaJI o :£jj^2dLG 4. sg^^.’s 4iu-G> jj ^JLK oLI 
V L^-g| jl 4. i utl L^*»Y J-o (OLi^LS^JI (jG 5^3 ji&l 1— 

.4JlijJ| S ^ JMg. Jg VI 4_»jIaJI gjUI jgUg 





• 

4JUgJI Gji 

S 

0 

0 

4g <„ < 'JjGt. <3 JjG<J 1 G JS 

0 

□ 

□ 

HAajlla 4g ijjj 3 

0 

0 

□ 

3 jg jxJj 4g 3 j£ 

0 

□ 

□ 

41oggxg 4 .Via .1 ^ 

□ 

0 

0 


5 jJ-ul_LG CsLlGG^JI i{jjuuyi JJAL&J!) QGLSjJI JG jLxLLXI ^ 

JJALXJl) ^liJI OGLSjJI ^JjLuxu .LL?LI 03^0-11 4, \ Ufc ^ 
lS gJI l5 _A 4 JgI^ CjIgggj ^Jl 4Jj)Vlo CjLggg^JI >*K4Vi 

• CGGLSjJI JG IjIgGxgG 4GjliLG J^tG ^G fClIj^LI j ^ J^OGG 


i’ : • :’: • '••• *. 
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I jSIg CjUxlj oIgggj 

^vi jUiOVI JiU 

:W>SS 

» ,, ;Jv •*. •jot . * . 

\\ •. . •.$?:. vc};.*;. 

:**.*.V..‘ ** : • *.*■•*• 

L^gSj^x IbLuj 
CaljG-U (j^G 4 gJgG ^ 


CjI^gJ. 1 JSbUGJ 
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IjSIg Cj Uxg qIggg ^ 

fJafcVI jUi4VI JiU 


d 1 J i A "ll tAt ^ll 

4ju jj-u 4ljli CjIggg j ^1 


4^UJI CjIgggjJI 4£j^ UsLlij 
CjIjgJ. 1 j^G 4 gJg£ ^ Jg-Oj j 


I 
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— 1 ’ 


V 1 


il mm^L J^jVI dllj ^-L. id ^jJL QH^LlII c_sVl Sj L^jIjjlaG ^ya I <LojlxJJ Sjlll 0^ ^jVI <L3jJLj La J^ 0| 

1 air. <CiLa-oj jJI ^.lc. ta.*_a dsj £_Jj Oj^-* I ° &j miLlo L^O uu& f\ ilf- O^-l J • L^jjjjj Q$ Laa ^jl!I Sjlll ^-3 <1 ilsLuJI 


0 ) 


£-Ll£ rj£. J^IGlJI :^_A Cj^LSlII <Aj 1 tlJI liddil CjLl^jlJIj 


. LaJjJjjj 1 T 1 Li} J_ixj_i j Cj L oju-ulcJ I 


:<J^ cJI j_aVL ^jxuJ 1 j_Aj . L^julALo <1 3jJJ_a ^_ll 0>* UJJ ^0 dl^ l3l 

dllj £_aj . j/~i 1 o"i 1 I j < CjljlL t - 3 i s>"\\ l_AjjAjl 1 L> ‘LojlJlII Sjl II Of jl 




Oj^L ^ 

6jU1 JjJ^J 
CaLajl i a «LaIL»Jsl 

Jla < ^ ' 'O Ulin^l I 

^jjjL^JI fjL-aXI 

UL>e-^ LS-^ 

dJa^LoC. 4 _»j^G li 

<_JLc at L \ L*_o o Lj^ji I l q * q -v \ 1 < ^.t; 
< iLq- 3 lJ 1 ^_A «LcJL*_a 6 jLa J_d j^l ^jl .1 \ — 
I j I <j I ^jlSLxlj ! «LaIL»_a 6 J La e- LlS V d t , , .*C » I 1 

< J a g- LijJ 1 *4 o*i a 1. 1 AjUl (_jl^_aG 0 ^ 

L«b JjlI^ LiGsljI ^j\ all ^j-a£ <<_> jlc. qI<Mui% 
. <_> jlc. CjLu ii^t ^j-VJ dsLa jLt^HJI d L i nl 
<4_aIL*_a SjLa Sj^iLaJsl d_a^Lx_!l > t jj 

dOlLJl 0 I l^-id J_»_> oLajL-^G J « j ^_A 
tjl (^-IJ l^-a ^ J 

oJjj 1 1cliLjJI Cal n n II 


• 

V ^ 

j-> V . jjJjLlj ( nS 

OijUj < 4_oia_ll SjLII 01 

euP 

^oL-aJ^II 0-° 0^1 

v 

*»o 

JM0- j-ic. 


jO-VI L^_La l5 -*-L 

• 

. Lj J d^_a J_1C LJL-GjI 

SjjL CjI H nL-a 

)))) 

LiAoI^jj qLI-1 \j 
dll a \ < n^k II 0-° ‘Lcj) a^k a 

d"\ 


. La j j uu I dxjJ < Liijl^JI o jLaH 

(_5-^ll i i^UGJI 6 j-A ^j\ 

^Jbdl ^jl^j_<_ul 1 iLalll i ^ » ti*>v 1 


( 2 > A J $ 11 -L-a.il I < al < tn^L> 


i (u, c 

.^^xi^-ll ^ SjLdJ 


!)LiLa->jJI 


Siiu. 


GLu t<A-a. Ij~ a Sx^yi I ^ I* ^ 'J) j al jlx <ijl < ^ a 
I (j ajj Gjlc. jJjLlLJI 4_l 3»J J* a " I a L a 

jljjjVI CjLalL ^jl .u-i^MlI 1 ■ * <£.^a jJ»l 6 j!^JI 

< 1 **i 1 1 1 iijOi ^J i -n. i i (i i d -n. j \ I 4 I i i i /% d < Qj ' 1 1 

c-LGljUl JL^O £Jaj jjl l-f^lj ‘1-^ 

CjIjL) 1 aV 1 ^^ 4 -l^aJ| 4 _iLiUI ^Lnj , 4 -<-liI > ii^>. II 

. jljJjl (£ I 4-L-^^La i in<a <Cjljjll 4 _l»_»_iLJI 

" * ^ * 

^jj| ^-likll i. q < oGJI <5lLll LIiLajj 

a \ < ,iL_u^ I pi ii/*i LlJ I ^j-a j^gJL LJ 

JjLjjdiJl cH.tC.jl J Sj .^t_<_olj J^jcIu <4 o~i a 1 1 ajLoll 

SjLil 1 ' a , ~~~. I |_a^_»L» CoGeNT ^ DAMA La_A 
Jla - {jjL 1 LJjLG J^G c(JAuuj S7 

— i jj LgJI aj-Aj .f-^juu I — CDMS j XENON 

cjA < — ^J^.1 aJ-)J^ c_JjLi-J j^jJI <jL-lj| 

I ^ ^ , ' y£t ILa * I in JJLJ^ ( d < . « i 1 ^ i i < . 1 1 < . i »n. 

. c__u^!ll (J_tH_ull ^J_S (J-A.-GI 


^Vl 

^11) < r >5jL^ai oLijjaiJVI j 

(Jil jjioj V 4 ( (i 

Vlj cljdi. <aj>LJu O' ollaVI 4jl Of. 
/ L II Q.»^lj . O I >aij <_i| UL^ OJa.j LI 

J j^jJI iLuLaa. iJLaJI c_jjLGJI oj-^ 

. oLtaj^JI 0-° I J-^»- J \\ i A <0^ (_gl^ ^Lla 4L--s.^U. 

Ola LS -lc; 6J s 542k.jII ('ll cj-t-^G 

3-a LUI jl»-ll cHjI j j-iLLLI j <_ic.l\ (^ill jLij^l 
^l^il o-«j -^LjjliOi^lj ^Lijj^JVI o^ 

01 2011 ^.Ic. ^yjL-AjJI cJj^s a 1 1 <1 j jLi I 

( ^lAJi ^ i >i ^ L \ » 1. 1 c ^liLJI ^jxiLiSu JaIj 
0 -a ^-xLxjuj <^\\~\* 4_JjJ| d Gl « Aall dL-v 1 1 ^J| 

J i^il^-a d_ajj • Cj Lj[jl» O aJ I 0^ La^-JI Jd^.1 

OLUI ^ Super - Kamiokande Jla - ^>11 
i-dOJG <kpJJ s jll II ^ IceCube j 
■ ^Ijjjj^l ^Ijj - ^ A) (l£jjSjQj1) 


[ ' ] <Lc \1 xa SjLa oLlual^. C^uJliSI L^I jaXjj o jLili 


PAMELA 

CoGeNT 

DAMA 

CDMS 

d^OlJI 

t Q 1 > d \ 0 1 t ^ 1 1 d r\ 1 1 

antimatter SjluaXI SjUI SjL 

d Q \ 0 -v 1 1 ^^jjlL! d 1 cl | £. 1 \ 0 \ |^j 

L_il jllI ^jajLjjaJI j " j " 4 _»Laj 

d a 6jLo 

SjIII o^ li^-H 

<1^111 4-aIjlil 

^ijj^VI IjU 

j-aAl dJLaAa 

Soudan o'aj- 1 - 0 

j^.^11 Gran Sasso 

LJLLljI ( _ > ^isjVI 

Soudan o'j^- 1 - 0 ^ ^ * n 

Uj-mL-a ^ 

Lfj|^.l 0^ 

^LjOLO^ 1 

iijljjjl Cjjl 

d-jjljjj^l jjjl^aJI 

OLljIjjjI oLijLa. 

<Glj (^jJI U 

d * <a a ^ ^ i Tit. i a 6j LlI 

<Uujl 11 6jlll 

<2lkll oljIdjV <^10^ 

'jJsl \VI dULkll 

d ill'll 4 m8 CjI j 

<aj1 i^i-s.^1 

6^-JuLjlo SjLil 
<-00x11 S jLcJJ 

O^ii 0 ^ J-^^j liU 

L.iL^ j jLJj^l 

d 1 0 cLjljLjJ^JlS 

Cijlj^s. 0 0^ 0^11 0^ 

1 ^ tf d ^J) « * 1 1 1 ^ d cLjjjj 

J l ' ' Lo ^j-lc & J * lit ■ » a 
^ j^.1 ^iLj (_jJ| IjLl-uI 

^ya 4 a in dil j J ' f - 

LuLi^.)il <jl^.LJI 

O^i VI J^’Wj 1 jU 

till ' •< ilajJt 1 1 ■ a>HI ^jjLda 

XENON, MAJORANA 

Demonstrator 

XENON, MAJORANA 

Demonstrator 

SuperCDMS, XENON 

0 jlVUI iS A La 


the Large Hadron Collider (\ the Alpha Magnetic Spectrometer (V) 

. f0*JI jl momentum (W) Antarctica (A) 

unreactive particles ( \r) cryogenic technology (*) 

the subatomic world ( ^ l ) particle colliders p » ) 


antielectrons (r) 
positrons (t) 
neutrinos (o) 
detectors (n) 


How to See the Unseeable (*) 
Experiments That Claim to Have Detected Dark Matter Particles (**) 

annihilation (^) 
scattering (Y) 
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Jjl djla <j1 

6dd (j\_i £" jlj G 6d-a d-*_ij / dj4t Min jJL£ dull I a_ij 

dJjGLa dH - G di ul^ 3 cjl cj-^ ‘f*^l ltH cjL$ — * 

<ia_<_ul jj jilG V 1 ^ 1 I <^J j^U d_ij La_a d LI L^J ol ^ * < ,i~^ 

dlLu l^-Luj-i La J1 ^_A <1 ILaGLa M a \a A^ll d_i jjlll 6 j £.11 

(Jjlj lx. ^_ld — (jjG LijGJ I La La lx. di J . ^JLjulLJ I ^ 1 L*J I 

. (1) <L3£li £*LlC LiJ — dulcd-ll 

^-A d Lia-i j_l 1 V d La_i a < t ^ 1 1 6 Ji A j I ^-A ^ £ 1 1 

dLu ui\ 11 6d-A J . ^LaJI Jjjlll d Gall 6dl LI i jJjJ ill 

j^a t db I dJU <j lLLlU dxx2j_llu 1 £ i'it\ j-a j^aJ-aG j lx. 


4 ^>. t*n l^-J lxlj ^lll dl a is** \ 1 1 j a l_Adj^.J jxa V-Gi lx.1 

<GLaJI dl LajjJI jl jj V-s . dl j aJJ <J1 Jul LS ^ La jGG 

** »* ** 

dd j < ■ < j-a <bJld 4 \ < n \ ^J \ a t ddj-LxU u L^j_du ^ > **< 

d_G j-a I gdjL JG Libj dG jG ojI Lgblj (*J lGJI 

dlLi ^jJ-A JjlS <JS — lxlLIIu I dG jl dl J — 2 JJ jjdb-aj J^li ^ — !j 
6 jLaJJ J — £| Ll2 j 4 /" * “ jl j^GJI I j_A . dLa_i lxlGI 


J-LalJI I — (jl j— 

t a. i ti^ \ | - < ^ a a \ x 1 1 6 ij LL I d>^ La ^^^.a <i L£ 1 a < I dl 

diljLaj j ^ I dl-La-i j ^j-a <j dVl^JI diL dul^ I jl LoC * sldlJI 

<_sLt^! .<JG-u 1I 6dA < i_ul jJ_a ^Vl ^^1 ^Li j 

^jl dj V c_j ajj c_j — ajijJI cK-G ^1_£ <dl — 1 j 

* * ^ 

I d$J dl ~^'\'\£\ < \ dL>j^H5Ll| j i dL>jjij-s j !j di 

^^JL) t V\a ^ dLaJ caJiJI 6d-A ^dLa_i-OJ ^jl ^j^all ^-a j <dK G II 

1 I dl I • * 1 ^ a L ^ J <_£jLd^. 

si ^ ^ 

d L^a_s jJ I < \ aAj-£ j < ^ £ ^jLa j_A La_a Jj3 | ^ j) n \ 1 1 1 ^_a jL^vj 

. ^j-i-a LuJ I I j-A jJu-odJ ^jIjUI ^d^.1 Jia3 <djLaJI 

ji.l^JI ±s \ a I cGlJ I j_A <dJ»LaJI dl J-a_»^JI ^JjLui <_u ^jl 

LjjjlLI I 6J di La I <j calJLi 6d-id^ dl jLCa^f 

^fj-ll o>^f U* l£JJJ U-° L> u — ^ -Lx j) 

Jj f^JL^JI c_j-a_i jJI dlj JUU La j_<_u j_a V j 1 a^» a V ^_L-^^fl 

a. 1 I L a \ |^ d \ ^ . 7 . . d \ \ d \ ^ , c ~< ^1 1 \ a \ | 4 -i 11 A Li 

' ** si ** ** ^ / * 

.<jJLc d_Cj_<_u_s cll-G jxji ca^JI <Jj(jUI j^lG ^_a 


Idl 


Ij c jj1j LX. dL-OJjJI ^1 ( 


-LX. dild /%! 


<_a j_lx> GL-Jl dllj ^_a j . LajJ 6dLcl Jjj) \ \ \j Gill ^ UG lx. I 

d Ls j^lUl dull La^ dLajLxxL^JI L_a_Lxil ^Jl 4 xxxaJLi j(] LG 


Silver Bullet (*) 
Out - Wimping the Wimps (**) 
Bullet Cluster (^) 
particle detectors (r) 
synthesize (r) 
wimpy (i) 
unstable («) 
super-WIMPs (*i) 


M\ ^ y 9- 

jJi^I (j-cuda ^jxsLxSj JJfidiX- ^CjJ>l jx^duJI ^_flL^dJI ^xL*_> 

^ S J-&J .«LojlA_o SjLo LS^ (juGdlJ 1 

^a.1 Ga-txs^fl I j-ii j^jp .jd.VL LcJ& Jl-s. I <_jj^adl J lsIxsJI 

aj-A SjJiiu-<ai 1 si J_3s I Jxxj {ZiJjlf bjij uo//) CjI j^xll a.j sd 

** 55 ^ ^ ^ 

lxAa,> d <jlcl^- 111 ^ GjUJI G LJI d^J <a a_L;llll 

£ jj-Uf) <-0JL*J,1 ajlil dsdi*^ dij . (^^JAjjJL// «Ulxi_u 6jd-«£ix 
^-3 ^.1 i (-p/ucs l^Llldi CxAj-du GjxC. Uj^a.j ^jC. 

«Q| ^jJI jJli-7x> 1 j-Aj ^jji-lll ^_o (> _5-l £ ' Sjlil aj-A dll=>J .<UdidJI 

. JjlXj ^J| < l1.C Gj jjl£. L^dU (-5^11 C-)Gx<_iiG1 ddG Lo^_a 



Olde i^J -<5U=JI p 3 In I a 4-i-d l^jLa j^djjij <dlLi^Lk 

** ^ 

Jj^^XxxG jSx^uLa <dld^.^l 6d-A Jia . G-xli (J_a| d^LijJLaJI 

jl Jjl J-lxJI ^j-a 6j.il a j j ^ dial ji (Y) OUl Uf^ll -.Hi! 

^j£. LtxGl jjjliaJI d^ i j dlLl J .d LjJa ddi ^J^.^1 dl jll 

AjdLJI ddlj^JI 1^. JG Sj^-ll ^a l^fl (j-a dLa_ad 

jjjlxJJ djJLi dl_ijJa dlllAj .d II J^JI dLi-a_ijJI pLlSj ja.dLtxGJ 

j) JJ l^X LiKu^i I dJ jL^-a ^_a (jxa GIG <dt-La_i j ^ 1^. 

. [ 45 4^. <u*~x II ^jJsjJil ^>Aj/| djLtGj^l ujjUgJI 


<k .A.>V) 


(**), 


GUoj ijJI jjLGid 4-tuA.t ij 


c> 


LJL^ d IjdGsl dG 


dJL^jJI du jll ^_A dLa_i 


— lx. VI dj^-jJI dljG d£ 

&d-A jb LcLIgI dLia_ijJI 
SdUJl iL*_a ^_A J-A (^ji -d-alxil 6dl LI jjIjJ LijlG JjAdil 

diLaLa 1 d L qlAxxlGSI ^LijJL£ dlsddl dl jjJGlII j) jll jJI 
^j_lx. jxuJ c-xajjJI j I d^-Llj <^j^.l dVLaGa.1 jd ^LjlIJI 

djGGa jll jd jcGlxxJI dvG dGlGa Jl 9^ di-2 . dii^JI L j-i-'%. d_a_a 

. 1 ^ 't d < >^.1 ^ I I La1j-3j <jdlll L ^J La-ixxu^-i dlall 

** . . 

* < iG dLajLxxx^J ^.j^_La ^jd jixu 1 d I jjIGlII 6d-A d^a. 1 

LjlA d_ijJHl I jJlG j . d Lia-i jJ I (j-a ^ ^ i.LdL jll | L^Ji jli 
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Jd-CoJ O 4 < n d 3 CjVL^JI Co IdJ < do LxJ I 6 jLLl d j-L_ 




^coLd dJ j £jc. ct a dll j :' td L.t,J I oj J ^y^jAji < ^ \ \i7i L-d jd 1 

J J dj"^ < ljO^.1 J • l^jJaL^iLc ^OO jiJ <JLo|^)J <oJ_sloO 


,ld lnL 


jjl^J <^jILuc AjLld-o 


^jUI JJ-cdl ^ £ jJ 

** ^ 
Looo jodl ^ ^-3 jXJ) ll^ H J dA^JC)^--ll ^IJlLu-^I IjOXO 

dl < I cd-A j .j-oVI lj_A Julia <_uo ( 1 4. i. L iS^dl 1 Cjl— hjLiAJI 

. (jr\,\k\.A ^jxildl J J (JLodd 6 ^do ddo Cil^)l df-Vl 6 j_A 

<d \ xV. ld_^. da ^dxll jdlxJI ^1 <Jj_lll lVid-0 i < lj_A CXJ 

6^1 ^llo J ^.1 j . ^jdJI j CjLoo t n^. II 6 S^X a 

< jLo jd .J> j ^<l^julS>^ Id J_^. I ^ 1 o xs~i ^j_o — 6Ce dj-d^Li j 

JSj^JI ^1 - [IjjU ^ (_^ljU «-*-aU- a- 0 ] 

oL&_Jjjlii ujj ra_o t_u_l <CjLa-cujJI ^yjl (_^jjl 1 '^jlaJI 

<j-a ^j^.1 SjoCe JaLoo 1 I ^jl2 Jo <CjIo-oo jJI XyC\ V <1 lojo 

J \'\\ ^_a — CjLq \ 40 ^ 4 . 11 6J_A dJJj 4 < 4 A I .CjLoo 4 <<^.11 


£-o drv I ^pGu — CjLloo^JI 4 a v,\C CjI i^laoJI 6J_A 

* p J \ ~ 

6 j_A JjLO I L> J-~V J jd J . l~\ vj^. Cl 4 A^ILal < a ^^2 ^j-O 

jJk^l ^_S oLcju-o^JI pLcl j JjJ ij JJl_o ^JL3l_i 


Jonathan Feng 

^JsIaj (JIaj ^U! JL-J/ ^j -3 (J-clXj ££-^Aj ^jJbj-LS < < \'\\<)> 
Sj Ul ^jJc. Ij£>^ya i Ll. a. jJj. AX. uj^Jlj CJ La±j-ll^J 7 ^ Lij- 1£ 
^j.3 did! jdcj ? bj-LkJI J LL-u! LJLz. ■ 4t\"\xll 

. LujfjAdld 

Mark Trodden 

J-Aj ‘ lZj Loj^u. ,y II ?L>jd < c jJj^J > U^J-^ 



<Ji-oL^. 




0 ), 


U! Ll 2> jJ^XtuJ^S jX djldlo J. jSo 


Cosmic Variance j^c.ji/ dJ-d - illo t < LuLLLluIj 
. f- LiJyiAJI o Ljllc Ijd^ya ^JjuJlU (_gj-ll 


y 


v5% 


9 


uj'>“ 6-° ‘ai^' 

.^Lolxil ajUI J 4 v< \ 1 fJ ^JI c< i a \ i , * ^ 1 1 \ ^ 4 S*i Jl JJxll 

jS s S 

6 ^ < aIxII 6jlll d* ^ jLalll 6CA J 

j Y\ 4 i I A JslAJ J_A Sjdl I ^JL^. J I << \<\ A < q \A 4 A <_J Jj^J 

dl d^ ^ ^ 4 ajLx 11 6jlll d^ ^ 4 q S 1 4< A 4 n Aj^jsJl (j-° 

. 1 A If. J) 4 A Jilaal J jJ 4^al 

^CJLi I u.\5La j < IjljJ I < \ 4 ii \\ Li J-O (( < J) ^ 1 1 )) I J_A ^ ild Li 

d) d^ A s J • ^ (^_5 II 4j cull Li <_ojLxc < d\* 1,1 6 jUl 

1 ^ \*N A i iijLO_S .4 xjlL jLil 6 j-iC^JI dj ^ 

Aaj JjlC <_A j <Julo <_allxll CjLoji ojl^JI o^.4<i 

jJl^ dJl £-c\ ~y."\ 1 1 jJ^I I^A d^- dj> du^yj j . ^jAxi 

^ ojiij n, L r uS '- uS j jc-il-l 

^1 (j< JJ J .^OH u£. I n(j o j a ol^i-ll (j— a 

6 JU.I dlj^ ^jdjLiJl jju-OlsJI dJjJ lIlII ^ lj^°^l 

4j I ^Jl Jji duU I j_A J < JjlXJ ^Jl c-jljl^ *Al dj^ <-Ylxil 

J-^ljd3 • 1^ dJ^ d' (£J—£ d^'l J—^ 

. (g I cj Lo j)l^\ a ^_a ^jlijuLalJ I j I oS'^ ^ I 

1 4 A i I <-ojlx! I Cj Loj t n^s. 11 1 dlJj Jjlc ^c_o <_uj c_S jjuj 

Jjloj < il AC- 6 CA j J ^dLUJl l^_JLJLi LojlS JjLlIj d^ 1 

DARK FORCES, HIDDEN WORLDS (*) 
the Center for Particle Cosmology o 
steroids (r) 
the Milky Way (r) 
compositional measurements (l) 
supersymmetric framework («) 
Bullet Cluster (•;) 
.^yJI jl momentum (V) 


d £±±juj jl ! 1 Y t \ <<il I jl jJsl olisuduLc cJjlH ds 

( 1 00 000_i I 1 ^ *i 1 ( < 4 n < i djj^J)f I 4 ju^— < d I 4 J 

‘ Q dl J<L11 ^IdjdLi ^lLaju_4j CiLo_i 4 11 ^ j_A (Jjla j 

. LAjL<_4JLA ^_S <-4jLlA uill £)J \ \ A CiLo^Lc < Q 1 Y a 

jaJI JX. <*Lajjla ^ 

<djl_Lll od-OJjJI ^jLoj (J-Q < aLlu (^dll cuL-uVI ^jxijjJI 

d-i L jlS 1^)-! I d-° Lu] ^ 4 1 Li^Jdi ^jldl t Ij) in i> x \ — uj Lo 4 j I j_A 

/ “ w ^ *d 

<_LiLdj <-Lo-c di ^ d^ *— <-aaxll 6 jl LI d^ I llx^-i 


JLl^L J J ^-OJ J . l^_i-dld^l djdvLdll (JoAJ I G& 

jJI j-> j 1 n 4 n djL^Jo Cil i4^>ld. Cil J < \< Y. a CiLoJu-u^. J j 

JollJI JUJsl J Idle VI dl (3 a J^ll L>° ‘(^jlosll 

Jol^ ^11^ 4 j| d^-°^Lj (J_A J^L-uola <CiVldL^VI 6CA (Jol 

^dd-o ^Jle dldA <ol d^>)fL> (J-A j S<odd-o CjLoju-o^. ^j-o dd^° 

** ' ****** * 

CjL> jd^-lV-1 <odd-o Id coj Idilx! iLilLuo <d coj (Jjloj 

j_o^Jd <jdd-o cld ^ J dj j dd^l l JLA J dlj ^iJI CjIo^j jjoll j 

^ ^ ** ^ 

S(J\, \<Y. A Lxd 4 Vl I J <odd-o L J < A ddl 4 kJ^dJ 

J^jUslA ^dd-o jaJle Jj <Ojld-o| ^J) I dll 

^_S 1956 ja.lc <_il JjJI Cut^J <Jjl=Ui do < cut jjil IdlLxl 

6 d^lo^ ^J . le J 4^1 Cj 2 ^_i ^yOuUt^ CiJj(J A-dsjlc <ld-S.V-Q 

djjojd t~i ij^. Lcl^o ^ ^Jj <<(dol_i .N Ch>j <^J .D .T> < ojj 

C5^ da ^- 0 d-°] < 0 ^^^ - R> J - R> dj^' 

Lc d I d^ I cd° • LL*v Lijd I 6 J-A d I • [ 1^1 l^j — < - u I 

( jxidxj ^ A jdle 4 AaAt^J1 <-00X0 6 jl_od 

dj) dt - a i dj JL ^-o dj) ^ 1 dj-^l-O^ ^JldA J-Aj S lllle 6 j(j toa 

4xjulL d>l^l ^dLij ^flo ijLLo ^JlC <k^s. 1 11 6 J A jldJI 

Sd^d J-oVI ^_A 4dlxil jX^djLo LoOJO <<- 00 x 11 jX^djLo 

.dl jxll d^ (_ 5 ^l — 4_ui_4_uVl CjLdl^yll j, i 4 Vi i < dirdl — 4_uJ 

J ^.1 .^oj-ll Idilc <doSJ <d <-<d dd^ dl O'* s ^ 4odd-ll 

CjIj-o Cj (-40 ^jdi <_ooxll 6 jlil 6 jij dl dUdl t sLi ojVI 

<-ooxil Ajlll Cold <dl j A ^oloJI 4 _o (_ 4 jJ I j .<ojLxll 6 jlil 
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<Lojl 3 l 1 I l^jlo J < 4 jL)lL!I <— 6 ^y^-o J iA 

CjL»L<_a^J IaS \ \ l i 1 Vl 4_ijLJI l^jLo J 

S^pj^-Ll ^£jaJI C— ul^ 4 ^U <jJui \\> j t < iVn \ jJlA K> 


. 1 J *\£\ lJ*i _ 




4_uJjJI xV.^1 CjI j 0VI4 JI Jjl^. 4-cojL^JLc I ^ 1* 

jJi^l ^jl 4 -<_ojLJJ 4 -lLoC . (J*\ A Vi 11 4_> 

La-OljI (_UJ 6 jjJl-coJI CjIj^-U ^^A L^j-i^ j 


4jlLI ^^A 4_X_»jl 4 ji <_ojlj t kx A A ) jl J till <LojlSl 1I SjLLI ^^A £ 

** jji ^ ^ f. ** 

e-U jll <<LjLJI 6 jLLl ^^A ^£JaJI ^j-o <Ja^I ^-Lc 

J,l AAo_> ^£j2*.^fl ^jC. 1 a_J J-^l (J Vn I £yGjLtl (j/\ — jLa 

^ ^ ^ *' 

^l (j^jLi jJ UL^. E^a^iII cjL^LjljJI ^ji jju . <I^l.-^.^Lo11 JjLa 

. (Jj \3 11 lj_& 

4_ojlJJ Sjlil (j-'uJ 4 1 A^> ^j| Jl /£j^. I 6 J>A 4 _gj 

Si ° 

c_AAjjlj ^ jJI 4 jljJJI jJI jaialju jJl3L_s l_A j_<_u 4 _ojlJJ 4aU 1 j 
1~\ j . jXJLS-U <1 uL^. JJ j ^A Lc-i <jJJI <— > LT^" ^ 


J J <4^J_^JI 41jlLlJ 4_OJlJJ 6jlil (ilUL^ 

Si 

ol jJ^GU O jAjjjj XJ e-jJ \ CjLoji ca^JI 

CjIa^Ij-g Csj^Jal UIajlIj jo . n < 1 \\ aAII 

^)j^l Jul 6 jjJu-oJI ^j! Cj ilj ^ \ ^ tlu 


lla , 

<U-al^ Vj_qJ <^JjV .I> J .E> ^ <(j^ .R> 6 j j jL»_o j 

) j_<_ulj I jIjljuu-uV JulaII I J-A JLo3Lju_uIj — 

<_ijlalJI 5 ju-<oa1I ^jIa < <julL-uJ I ^Jilllll 6J-A LT^" J 

& ^ w 

uA Shx A ^Jlc J JSlill (^lj-1-1 <ulilll 

ll^.LLc I j-o i <jj d-^wji <-u \j& fj\ <L^jj ^Vl 

^jLojLc ^ \C J a i_u O cujJ ^LojJlII 6 jLll I LAf^ ^ 

L)a£. LAlU a <AT> <JLJjJsI 6jUI I JJL-Sj .CjI J-ojjJI 

^jLlc <Iau_ul 6JJJLJLC CsiLclAj Csl J CsLoJi cul^JI 

6jlil cA*^ ^LjI til V J <<JjLA^. <JlL-^| ii^liljLJ 

V wlij . ULtl^-O ^j| < allxll AalUJlj < allxil 

'_ ^ ^ LqJj-o <j I J-u (IclU a La ^ I /i^ l ^ I L^U iil 

J. a j j ^j_a 4 \ a n a An II <_a ^Jalil 1\ \ 1 C 

Jj3 <jI_2 < Lo^jlc Jjlj I ^Jl.-^. j-A ^IlJI <_ijLa_cuJI 

Ch° 6 j^ JJ-^ c> f Je LT^ j > *■ *> 

■ . JA»_a ^jjli ^ILx_a 

FROM ONE DARK THING TO ANOTHER (*) 
dwarf galaxies (^) 
couplings (r) 
the coincidence problem (r) 
Sagittarius (i) 

djljjJ-uMJ ^-^1 J-3 

Einstein’s Telescope: The Hunt for Dark Matter and Dark Energy in the Universe. Evalyn Gates. 
W.W. Norton, 2009. 

Approaches to Understanding Cosmic Acceleration. Alessandra Silvestri and MarkTnodden in Reports 
on Progress in Physics, Vol. 72, No. 9, Paper No. 096901; September 2009. arxiv.ongAibs/0904. 0024 
Modem Cosmology and the Building Blocks of the Universe. Mark Trodden. Penn Alumni Week- 
end Lecture, May 15, 2010. www.sas.upenn.edu/homeAiews/troddenandabbate/trodden.html 
What’s the Matter? The Search for Clues in Our Cold, Dark Universe. Jonathan Feng. Pagels Me- 
morial Public Lecture, July 14, 2010. vod.grassrootstv.org/vodcontent/9251-1.wmv 
Dark Matter Candidates from Particle Physics and Methods of Detection. Jonathan L. Feng in 
Annual Reviews of Astronomy and Astrophysics, Vol. 48, pages 495-545; August 2010. arxiv.org/ 
abs/1003.0904 

Scientific American, November 201 0 


auTn^M I (jLa cj) J l^Lu ^ £jl jTxiil 

( ^a j3Gj < aT>U 6jUI ^jl ijl <Ju| JJU j-t-u 

I A A 1 1 CjI culjjJI *1 \J^L ^j(jJL\iaJI I Jjlj aJj .6ybyl^ 

. I 4jLi^ 6 ^Jl2 Jjlo V I ^ j) A A j_U 

<s*l f**-* c> 

<GIajL_u ^.LajLA^LI Ja* V jJI CjLsI^woVI I 

^\ha ^ ^ .<UIjlLI 4 slLJI (J^-LaIj < ojLxJsI 6jlil (jl ^ A 

^jl (J-<a 1 LJUw 6 JjL<-uJl \ 




V L>^s 3 Cy^ 0 4 1 a^> A xo LoJfclu 


(Tjjjlj* LjJlaI I jjJ-» I jJ fdiljS Lijil ^jl 1 ^ \ Ic. ^ \ 

<ilUJlj 4 t\\x II Sjlil L^_s ^j| ^2lJI 4 ^^11 <Jl^jlo 

dlLlAj LoJfel J^.1 4 A^all 

O^La-SlsJsI (J^. A i t ^ (Tjl a \ (>A->LJ 1 

<J| coil j < ^>M %A\—LXL& Jjlc (<Asy jJ J-O cujill 

4 aLj^ 4 ju^i 1 ^ ^ \ ^ 4 _aLl^ c — u ^ ^ 

O^LLs 4_ojl»_U 6jlll < AlC) 4_ojl*JJ AaLLJLa 

J I l_a 1 I Li-ijQ ^j\ <\ s 1 ^ 1 a \ 4 ji cojJI < Lu^aI 

Sjlil dul^ I jl 4 4_3jL-oJsl 6 A$A .(JjJJlLc 

.4_ojl»JsI 4aLUJ1 CjIjljljI Lo 4Aj^U_> ^G-ll 4 as* 1,1 


4 a\ x 1 1 4 ilUJL 


Ti\ 


j 1 0^3 




L 


Lj JaIaLIIj 4 ojlSlII 6jl LI CjLojl- 


^jUlJI . 4_i jL»J I CjLojl- 


Jl l^L.n V J5l>j 

^jLj — LjLl^. 1 \lc Jj — 4 £\'\x II 4A l Jo 1 1 4 jljJj^JI 

6jlll ^A 4 _L»aG LoA 4 4 L\ A ^ 6 ^A ^Jl 4 ^jl3l 1I 6 jLLI 

4 A\x II 6 J 1 11 JjLAJ (-U 6 ^aII .4 J J LJ I 

. Ifl X a 4^jI JUL CLo (Aul^ 4-J jLc 6jLo C jUl^VI ^3—11 

3t ^ ,>] uiK) .M> ^"^jaI <2006 ^.1 C ^A j 


j Vi ^ 


j] <(^y^ ui^ .M> j [(CIT) 4j l gl 1 1 I jlJj^jAjJI^ 

^ 5 -^ 4j^ylalJ I 4 \*S I 4 1 1 ^ L»jja1J ^ JllvII J ^ X 1 1 ^ A 

L^Aj_o 3 ^iJI 4 O^JI ol^y^JI ^A J J^fl I jj ^jJI 

<Jllll JjlJi <_u ^-1^- J • l l^lo 6 j(jL^-ll CjI^^JI 

t> (t| a^>All gj* 6 J-Ll 4 -oJ^aII 6 j ^.11 (^Jj-cu , , , Q. 1 


( 2010 ) 2/1 f^\ 
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fjLx-j ) Hxj j U yiy? jjj^esu) 31 ^AusJ! Zo. ju 


4ju_Su^Llll 4 \ < ,, \U\4 cj L^.^11 j * j ) , 

£dJ jlil (plasmons 

4_ijj-J 4 <-a2lJU (J-JLAj 4jL cujjllJI l _ r uJI 

4u Ull ^jii it A LL ^ 

" 9 

CjLlJ ^ xjjL uJijJLJ SjJlLo 6 d-i d-2>» 

o Luj-oj^-J/)) : j Lul] plasmonics 

<(2007) 10/9 JddaJI 

9 * 

4, aIjlLII 6 J A Cj^-cu| J — . [70 
4 \ \ \ \ \ ^ d \ \ < \ \ I 4 \ t 

.JLz ^LJI j I 4_uj JjJlc 4^jJ_» 

<<\ i uil II 4 JL_»jJaJI CjIj- 2 <_aJI J 

tX xi J jJ 4 x_oL^ ^j-^] <<jxi jlj ^ .F> j-l j I 

P> J [£— ls^ — *-^Lo 

|xUij [Ijtjjl (>a] 

U j) aAII ^J^. £ J-ojusJJ ) 4_>j \ll CjI culjjJJ 

. J a^^II 4 xJL 4_»jjjJ did a A \'s JLojlj <_uL 

4ul Axil LujJ^jJl^ dfl XA ^-3 — Ijl^jJlsI Ljjd-i j 

djLujlS ljj ju^jlII ^_3 SdC je . — 

, \ I juj_a^ 1E <4_Cj_<_uJI 4 Aj I ^ 1 1 4jlSjj^WI 
J <4_ijli ju^l 4 juij c j-o d^L jjji^WI 

^juj 1 1 lL^jlII 4jljLLo JJ I JL^. 

<>] <Jj*}LjuL ,H> £_o ^jLljJL <CjI r\ 1 1 

. [^jJ \ I — l*\ a <>I^ju 4-s_oL^. 
Cjl (j 5 — ^ I J— I ^ 

>! £ 9 ^ 

ul^^. j jjCLo <s^JI ojI 

4jMj ^ S ^ 1^- jJ < JL ojlj OJ^I 

<-oJI A 4 I CjVI 

. 42LUJI « ^ LjlLs t J <£-|jJijVI -ULojI j <^_2jl^JI 

jxlc Jjuu oLajalaj (J-aJui 

jxlcj L^UJI 4 jIal 1I i^jjLs-LI ^l^>l 

4JLJ J*S Anil (^_5-^-ll 4^1 ^La^I <6Ll^JI 

LjJLkjLi < Ijlj | ^1 \ JjJ . U . ^ A <<^ J S 

Jj A^ll Jj <ujl CU^JI ^.jIjJI JXjJI 


** i- \ * 

4 V \X II j) j >Ja^iII J <_a£j j| Cj I 

^9 ' , 

4_jJjlL^J| CjI J j LJI J I (! CUL&J 

i ^ ^ Ir. I \ I < ^ ^ 4 C 1 1 4 \ l \*\r_ VI 

^jLi (J-oGj . 4 jl1jl 5jjjj olj(j-Li(j 4 j>j \ \\ \ LMiJ 
4 ji J\\A Cj 

^4jljuulc^ ijjJsui ^U.^! A LI IjJfc Jjlc 

^J-C 4 A A \\ J-OJLJ j| lajljloj 

J — A^i I jJAj 6jIj — 2iJI 4^-jJ 

^jl Lc (^jJI jjJL JaJL^J.1 ^111 4 AjlS J 
Lo j\c j . u.Uu.irs. Li i J * ^ 

Ja ^ i 4jli <4 jljIj jJa^JLij ^lil Jj ju 

^J)l XAlVl liAj . ^ I CUlSJJ 4 < A \ \l t \ ^ e\ 

C. * 

4jLcljLijJI La-OlLJ I 4jLiL»-c LJ jc_jlL> 4ul J 

Ol $ 3 4 ^jLuJI CiLlibJJ j flagella 0> JbLuljJ 
<the fatty acid bilayers 4 _lu?u ji ^Ua.vt 
dl — uj Vj . LiLkJI 4u — uuS^\ < iJ jj ^ — ill 
< Cj Lsj^Ia^J* 2 I LLa ^jlj its oLlSjlU 4 i Wi ^jl 

^cujuu-u (Cj. xol^^U \ 4 _sJjljLL1 LjuI ^-*l^)d 

^ *• / 

CjIjjJlj y o ljla-i I O L_sl ajjJ^-cuI LJ 


>j ^^Lal ^J| 4 j^I cull 

— Li ^ il^JI ^J l CjIjJ II yA ~ 6 jUI dJjJ <-aj 

< L^LkJI i ol :(ia j-^) flagellum (^) 

. -N. 1 j ^ I r i ** i 1 < < « 1 1 1 ^ \ £jj \ 9 \ i 1 1 \ i j « m I [j 4 ^ \ \ i *it 


JjlS 6jj> jLS-i 1 1 L_^ iJj ^jLi ^Jjt II <ia ‘Ijj-ll 

^jLi I ^ j I 4-ij) i^. II 4-Ojklll dlj^U 

^“LjLc Lo-o I j a A j I 1 Jj) a^> ^ Ljlj 

4ji^4J| CjLcuI jJ JI ^ IfJL^ 

. cryomicroscopy 

O i 1 I — JjI 4 — oji^ 

< 1 4^1 LkJ I I 

^ C5L^I^JI ^ o' 

& 

‘(£J) JI dLj 1 1 /\ la i 4 1 A^U I d^L-ul jJI 
^ — a 4-pLjlaiJI 4_G J 

pIaAcI -aI £ j]Ls .6jUI ^ ^ c^Ljjj^JVI 

4u IaI 1 1 Ls j^jJl^ J>^ x a ^_S J-oLaJI ^ 

jjt-i < I d^-c ^Jl < Caltech 

4-aj^ mi jjS^xa j < LoJiV ji Jd^d^. 

4JL-cul 4 -^j^J 4X j-u-oJI JJiuli J L4 i^jJlSJI 

j a^Vsj < convergent-beam UEM 4 i jlid-o 

£ a Aj-o (3 -^- 4jujijjSJVI 4 a A iill ju <_u L^jlS 

* y 

‘ 1 ^^ V^ J ^ ^UJ^-U^jL 

4X jj-uJI 4J^li 4uu i^jdSJI id 

* t> ** 

y* ,\ai < near-field UEM cj— 4 ji J-9 l^J 
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JfflafaUat 2/1 jijjaji 27 jjlju 

!2U€>loom 2011 /ji^i 




SJjJ^, Za^lala ^jJ!_ Sj^Sl! ^LVjJ/ j" LbJ 

( J^LlII (■ Lb! £. 14 & ZjuSjjj J&lj <— iiaJ/ 4juLj^J\ 4211a 

, ~<lj}l~< -v ^ jjL « LtfJLxJujl L < ic Sla jj 


<JI ij .M> 


<LoLj| d)ljL> ^jXLAJjJI Sjl dj Q A^i Jj3j . I J *_i ^>^1 

jVjj 6.5 &jJj3 L-^js 2009 ^LJ <Jjl^-0 ^jJXjU^ 

jjl cjLLo_xda j JjL .La jL-3-^. f- LjuJ 4_ijL^lTil cjLIa^JJ 

^JjlU ^jLo Jlil ^)l ^1 .<L^UJI CjI^j coil jJ (JjJJlIj ^ -j 

4 \ \ o \ dsl^la^ 6 \ c t \ 1L> \ \ 4_ajLaJ l K, Al l c-Llj <(J-a-*-IL 
.Sjj^lj 4_u_uLu_u 6 4-sL-^| i (S2‘ ^ 

^a^iuJi pLu 

JjLj Ja^LaL’y J-ij-o A tlu| <ial <_u_u ^Jj^fl 6 ^La^-ll 

4 l-di^ll £-21 ^11 <j_o Lfcd-iJ-OJ j codJI 4 j^, j ^ If- j <42lLa.ll 

42LUJ1 j_oju_uj ^lll 4 jl-co jlil ^Jl 6 42LUJ1 jjJ jli 

-La jIxLJJ ^j\ o sj . I Li J-J^jlI I Cj I U^kO LJ U. 

£-J-i L>J ( jA , il^.11 jjA ^Till dC-L-uJ ^jl Ixda il Sj-iJj^JI 

. ^ \c. dllljl ^Jl j^_jj_l 4 xd^LLll 42LUJ1 

6 ,,\ ~s.ll 1 CjI iV jJI Laill 4 j» ojI jJI CjL I clu^fl <j\ 

«LoLj1 dl jLi> Jl2 2009/10 ^_dJI ^ . I 

^jiaJI 4-cj)lA\^ (j£. ( Jl lJJj-x^JI (^j-^I J jl t^ ‘ 

jJjJI I J_A ^^LaJI 4-o jJsljlo 4_jl1c. cdul^ Lo I jJjuLj )) :4 JLaJI 

4-0 O f- IjLi Jjl2 2>0 <-< jl3l! I (JJ-^-ll djlddi^Li J CjLa_Sj u j£. ^_S 

3>JI ^-O 4*\ \ 1 ‘ \ a 4_A Li-O cli_i Ljj d 4 1 . L 2 jl I Lo L* 

HOW TO BUILD THE SUPERGRID (*) 
Build, Baby, Build (**) 
: jl voltage (^) 



L J^i\ £\jj ^ ^1 <iLL^£]l 4 slLaJI JdJ 4 ^-j UJ Jjlj 

<blcjj| 4 jljuJI ^j-o Lj_Aj^. jJ^JlII CilLa^k o ^j-o L^LLaj) 

. L^_J|JJlSl 1 l^_aLLLl Ojl^. S-U-%- 4*\ ix7< CjL'ijJJ 

<c jl^-o 6 Jjlo-o dl^L-u^lj ^I^J^I 4-iJj (Jj * iWi un ^jxjLjJLs 

^ 9 - 

^lll 4 jlLJsI 4jl£.ja 1I ^L^y^JI CilL^k o 4_ijj (Jj x 

V K, ,V,I I dlL (jUj . JUtVI J3I1U 

^jJ| cl IVn CjLL^jJlS jl <4 \ m j^jJI (J^LaJI ^lll cl \i\ 

^ll^di <dllj ^-o j . ^-j-uajj <^Lo jl>Ll 

jjjj 6d^lll ol iij-!l lIuI^ I 2|j c^j ^ tiixid^j 4, iloc ^ 1| 

jl 4_i colo-ujJI iilLaJI ^Jl jd^ll J^jJI (JL^d'il 

<4-ijjjJI <dlLJI ^Jl ^Ida- j| <c >UJd^lll lint t II L jJI <dlLa 
^LU jjL-X x x ^L^IJI JdlJI 4-0 J)lA \ O ^ lie (jA 3LJ 

4jJLsJI < - <j -llj LljLJI ^jl 4^11 ^Jl J is~i \ 

4jI dilj (_5^l ' sLx-OlJ .4£.^j-<_u ^L^yll^ Lcj)La a < 1 d-uu| ^jxj-O-lxJI 

^LUlAjI ( ^yQ xnq*i 4_il_o_^k (— i£-j3 6 J-cdlil oL^I 1 2| 

oljVjJI ^jA-^^L oljxTiC ( LK-i (^dllj jlLalll ^-i-uljJI ^-L J$<A\ 

. Lx-^uil 4*S \ x7>ll O-i J-^di (J-O ^j-saljLO V 4 jLs < Lj) \ m jl 

( Jd^JI -o ^^rdi ^ ds-i S4 jLLsJI 4iji xjjJI 6 j-A c ^j5Li 

4Ia_s J_ 2 k. 4 ^jj-lL isLxdal ^jAjuL i 4 j| ^ 1c. <_udl^_il o ^2l jj 

4_ijLLa 4^ w7i jSjLI <6d^ ^kll 4 jljI j)-d laJl 4 o ij^ll 4-o jl^^ll ^Jl 
Jl\\ ^-iljll l^Jl x^a i|j I CjLLlL JLoaju-uL 4ju_u ^ I 


d'— idaljXlj 4 U^t,l oL-o^-JI J 
jl j-aU j-dbAJj .^L_i J^kll Cit£ j-dj 
4iLbJI j_J^i ^il J-3 4-aLsL» ^ n mi jJI 

Jdj io ^ia_k g-L-dul jA^-i jl 

.^oLaJI ^LLdJI L^J ^.: 


J_dj uKi in j\ — > 1 n i4 J i o'i S 2a g ilcill2<> ,r,ll^\ A 2 *131 j<*«j 2<alUII J^M 2 : \ \ \->. 2 ajIA \ t j<* \ 

. Lfridju j£ 4 iuadltl dMUl 4jUaJI b ^kd>. j— a jojo g-l—u :ol ^Jbd. >jL> J_xod jl 5-i— ^k-'UI 

Jl.it'i Mil j t4-xKL4J) <4_sUaJ| Jij CjlxLLdjl JJio jl j ( 4x^sod. .j pL> ij^<JI 

Olil— Laoil j.l'i ioU jL_uJI ia J-JhA ^aO-uxll 4^Lb J-i^a jlj <pL-i 


4hl in ^Jl «dkdk 4 __ oj jj_SC J-dj 
Uj U-k II qIjLuxo JJ— 4_>jLokjl 


pLiV jJI 4-xjLoo jjLad 4-iiu oj— ij.^J| ja"\ iha jLu la— iljj 4— olilj <4— L^laJl 


.oja^l jjXI 
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^-jA*All *LLI j tbjkjJsi I J ^Jl ol j . j < flywheels 

<Cal V\C. jJlC <la ji uu Lia-V c- Lj jJ j_i (iluiryj ^J-C^l 

J ^ 

(Ljl-yj CjI V\C. Jjlj LojlS Jjlj-Lj ^jJI jj^ a^U ^dll oLJjd *. J 
iiUaJI J i«aj ^jl <jI V I . ^j-ij 1 1 JjI <_u j ^^-a dUj jJlC j 

. V _$1 


(,t) 2 iUtall j 

V_t-<a> j L_ij <_u iaUaJI JjLj lajlar*. J_ijll ^Llj <jj 

ialLJI Jaj VI .dlV-^i cuVI ^Jalj-aj cJjljll ^ J-t-aLsi 

( I Q 1 1 4 ^ A JLmI 1 J ^ A < JL ) 1 \ 1 1 A jh . 1 1 ^ \ \ 9 \ ( ^ 1 f I 1 \ L > 1 0 \ xC '. 

Lc.OlL^CJ < JliJI dlV <-lj| iiUaJI 1 i A (j-aJjLi cu ^jll 

Ja jJaua. <llLa»j II ^-tAjVI j-L^JI VJi-a J L_a JliLlI dilj-i 

. ^jLiJjJlj JVjJJ £j_>LaJI iillaJI 
Sjlj^a* (JS lL ^_1c £- * * A3 Jjalll iajLda. ^_a iallaJI 

.^jlUJaJI la^- Ij ^ <jA lLLIj jLfliJl ^ji VI < JJVI jxl ill 

iaUaJI JjLj Jyal j-a iiUaJI JjLj j-ij-a] < ( jxl!jj-c J> jiJ 
c_d£ jd (^jJI Northeast Utilities iJa jjUI iJLa <iJI <lklll ^ 

(jA LA jV I Ljluiaj p ^yA *L ^Ul ddj>a jIj-SlLcu) 

JjaLij JjLa 100 <Jjla J aj iaA ^_3 iillaJI \ a A ^_3 j uill 

4 U a <£.UaIL<_ul Lujij <lal 800 1 4\jl ^UaJu_ul 

Ijl <j| I jX^aJI (J-OXji caJ ‘^ JL I S >^ 

< ikliJI ^J)1 l a xxa j <Jaii j)l \ \ 345 ^^Lcuj Jaii j\c ia^aJI (J-oC 
O-cL^ <j2kjjll ijjliiJI <51 xAJI Ja^la^. iLoJLJu_oil 

Pump It Up (*) 

California Independent System Operator (^) 


La^i ji ^j_cui eiul^ U IjjL^ (^j-i-ll <dLu-^JI <dJi <-uJI <AUJI 

.((B J-2*. I ^Jl A <JaAj JlZUVJ <Lu-u j 

(Jjlo 1000 VjlLs J-ij-i L<i ^-tlul ^j-t-adll JAaJI 

duj^.1 <L_uljJ ^jl VI .Li jJi ljj <jJLlII UJaHJI Jlj ia ^ya 

Cjj tlu j SjJ^lil CjLiUall ^ ^Jj-o^fl ^-o^LlI j /Wll ^_a 

^j-c %20 ^jl ^Jl cj t^l^k 2010/1 ^ till 1 ^ \ Llj 

l \^-t-LA Li^jJl 4iUa ^yA i oLiV jJI 1 ^ *\ 1 ^ 3 i t n ^3JI ^ilLJI 
£>\-» LojlS 6 J -1 J- 2 iJI UuLij,^ *\ II Ja^Ja^JI ^jA Jjlc 22 700 cd Hal s 

LJU. 6J jll <jJL*JI <jJaiSJI Ja j lad*. ^Jl <il aAI <CiLiV jJI 

Jj^-i L_ij la ( jV\ . Jjlc 160 000 L^J^La J 

^jA Lc J) i xVi | <illaJI ia ^lad*. ^jjIjuljIj ^Ul JUUI ^ — Jic 

. Ja^laJI ^jj\L'it\ \ ^yl-ll (JLoJlII xti^ 

Jjj-all a \ ( 1-Ajjl iS*iA CjA SjJdbJLil <iUaJI Jaj ^Jl <_sL^al 


j^aJI I J_A .<^Cjll (j-^jliJI < K aVi^ ^jl ia^ladJI 

CiLa.1 n^.VI dul^ j ^ILa. (^. jjJI JJjlII 6 J-il^Illl ^1 ^_cuVI ( ja 
^jl i^t^u <ilLJI jjJ jH CilU^. ^ o^*' uj^ <<-Lila A ij^ll 

4jJalaJI jlj-^ tx»l JaLa^JJ dl I jj < <JLa. iju 

^1 <iUJI JI<^UJI f l^:l ^jA j^CjJl 4-0 J)J^\1 1 ^jA A A 

<(— i IcVI (^1^ 6j-ij LA j- LijJI 1 dUL i^t. < JjlLII { ^J • LajJ^J 

* 9 " 

6jJfe j .SjJ jll <iUaJI A JI J__<_uj3 <-OJ V LoJj 

iji i L^jJjlcI ^ja j i <iUaJI Jij Tyil j_o i <CjVL*JI 


jil ja JU j-flj ^ <-ull Lu lJIS 

. L_ali_iV <^"IjjJI ^jl j a Ifrllloi 2>°j t<iLUJI j J^j 

I jj^LljJ ^j-ij^VI ^Jl j)l dUo) <(— JUI ^LuVI 111 j 

ill J i ajgJI j-ijll < < jJulj&Ia Li> JjaI liij <((<illaJI 


. LljjjAjJ Aa jlVia 


6 <_a_ilajJI A a LLJI Ja y. i ^j| |j-& ^jj! ^lll ^Jai (j *Na i 

£ L^JI turbines (CjL-lu j^j) uLitc •< iKlil A i 3 ^L 

jJlC 1 i ^j| 6jjj UJ LjJI 1 a\ i^. ^LUVI C. 

{J\ a i a iJLaJI <jJaliJI la Lai .<_ijl_t-adLal a. cl J 

^j^-aj j . <_JI ^j-ij ta i 


CiLljU aAI ^_lc 1 X A \ I ulcLcuJ I <iUall Ja^Jad*. ^ja Jjj-all 


La IjJbj <_ail j y.l\l I ^a ia cul j <_alaJLa A iUlall 

<-ilaia CjIjjJlj JjlI^j CiLiljU aAVI dlt ^yA I xAi a I ^ Jj s 

.<J V <^L ^- 5 U ^LUijl ^_a ejju-ulll j| < 6 jixa. j 

^il^)-a Ja \ 1 x A \| iiliaJI iaj—Lda. ^j-a Jdj-aJJ ^j\ a \ j 

a i . jj^JLa^ajJJ ilili j < \\ a a ia i_ull 6 ^)JU^JI iiUaJI 

^1 JVdk oJ — ^ (jl J-JJI ^ — s ii- 2 *jlill ^-LjJI A alia! 

(J-Ua. ^JLJI j * j JI ^_a ialiaJI JjJ JJ Jal t_uj ijjLaj <L LJJ j 

illhuUI cdijJI ^ Jj A j-ajuLJI O LijUajJI : JjLa ^j-a I4JI <da.LaJI 
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4-<A 1 XA i < 1*2 1 ^lAal t— 1 \ i < i\ J ( JlLLLI j \\\ II 

^ >2 # 

LT® 4^ ; 


^jLu Jo 1 3 Ji\c ^J-oC I jl^ .kl^lkjLa 19.8 L&j! jAa <LcllaI 




(*) 


4jalkj 1 J_A_a 6jJjll jAill <JLajj-ll <1 slkll SjAllI CjLj*2jJI ^_3 <LLx*jLcoa 4. Ala ^ lr_ | < UlajlA 765 

.4jJUJI ^5v * A 11 I^jJI is~\ \ *2 4 a l 3.45 La^) 1 jAa ^AUajccul c.tc.1 <^£_<_ul^ J^Uaj ^k o^) 

fi - ° 9 - ^ 

J-ajJI C/-=± Jl3-3j ^Al kUalcu*2l ^jjjJ-co I <-kLs kljlA-a 

J 1 ^ 1 AI J^VI .US A UUI Ijlj .h]ijl£~345 iUSJI 

aaiJI Ja 1£ <j_a a»> jja-v-' ^ LljlS^a 1.91 ^1 alaJI 1100 


U J> " lJ '(i 11 LS-^J 
k jkAll k jA call jLliJI JLaJU coL 

^jJI I i jljLlil LjulJ 1 ^j-0 *2j_> (JjLCC^jJI 6 JoJ-call 

" * " * jj 9 - 

. (JLaC^f I ^slj-oj Jjliil ^ \a^>- 1 \ I aC. 4_» Jjjj 

^jJI <4 caA laAll ^j| <jnn j_a> J As 

** * 

kl jlA-a 800 -J J-aadl j <(Jjlo 100 4 ! jk £_Ll» 

<lak jJA 500 J A jA caa jLlL J akJI j 

La i 3 * A j^A (^\ <k a-s is) jK \a 3.82 ALL> 

<jlLl1a!I Ac ejjljLill jLill JL Al" i . 1 1 \ V t 

<lak jJA 800 ^jA 4jJaJjLll £_3 j I jLs . caA 

JjSl ^1 I <kl jl^JLO 1.5 ^Jl u-VAaJI (jia LiJl 

j\c ej jlnll jLiJI 5JL^ ^_a ui^JI 


(Jlj CjVL^. ( 

1 a ^ \ n dl^l cu^fl Jjuu l/ 1 iilLaJI 

. 1^_c^^jl3LJ Jj J-^cJ JaLs3 J j (jj J ^I^-ojLcuLj 

Jj J caJI CjIIsl^-c iL*-S J-gJLJ cclo jJfe j 

CjIIsl^-o OMj j dl s JLo ai <-AJ La j^.5Ll I 

• ^ uJ^tjS 1 ur^ JrV J J J — ^11 

‘ ^ > < * * C->*2 UJ I 6 ^_S 
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i jLlLII J__col2j 


J^j ci £uj 

Olobi^ joC 4JlkJI 
<4 oJLc 

ialSI ^ 4ojloJI 
jii <4ljliJI 4.*\ uJ'i.l I 

JMujVI ^ aiUdl 

cioJliuJI J 

j^pJI 

^1“*^ (^oJI 
JM1L1 S^jLxJI JaUI 

•uLu^i 


Cxij ^ nJl J-oju 

1150 ^jl U 1 J Jal^ Ji\c <2Ua Jaj Ja 


La 


^jJ| | ^j_a 6j£. Ua ^j^coJI ^ 4 jlI j 

jjJ^jJI c <a \U^j Lfl.^c 3 iaLco|j 

J£.l coj I <jJL*JI oLklllJ ^J \. a i <<JLa^jJI 

c-^ljJI^j ^jA \ a \ U^f I ^jA UlaAJ.1 

Jlj Ja^k^J A aj^LII <1 iJLi^flj ^ colj^fl 

icllaji cul j\c J-aJLJ (^jJI JakJli .<1 sllaJI 

J ac3hJi I kca Ja 1 7 65 I caJ 

-UA. <La^J I a Jtjca | <3 cu ^jl cuJ <2Ua 

olj-> Sh"\\ I 345 J 1c (J-aJLJ 

‘l2lUJl Jaj djli < - u -l'l] <tiLl_A .M> 

^1 < (T) a_a<Ljj^vi ^i—i^Ji as:^ 


,LUI 


jjuA) J s j 


<Ujlim I j jL-uXI cj jUuXI jLlUI .<oi ^5 Lal 1I j^LLalj 

<La^ ^j-a ^2 All ^lll^ dll call Jjk Ijalilla t<^l| 

-Ua Lai .SjcLLII j 1c j_a- ^Jl <LaJjLka Jjlj ^ Jjla. 


L)\ CA^ 


OLV^JI ^la^kAJI (j-° ^*^4^ jAtlca 

765 Al£- J-al*JI Ja All ^IjAj j . Ail) 

As 200 <1 cAjx. ^_cAjl j-c^c ^ 1 1 la lA) 1 ^ 


jcca- ^J| ^ LlAi Jak J)1 A 345 j\c J-aJLJ ^lll <3 call Ja jlaaJI 

AlC J.aLsJI JaAll cJ^ 'f“'^ 

i A A 150 j 135 A' ^ oJ^ 1 k 1^ j-L^ 765 

^jl i JakjJjA 345 jA J-aLsJI JaAll ^kjjl ^jl 
<Ak 4_aj A \Ulall ^j| ij . LaJ^ 125 ^ 110 (jA j 6jl C 


J-Lcu^fl ^Jl ^A^fl A all i_j < jA call jLulJI 

. -AaAtsJ 1 lt 2 ^ ^ aAAill ^j^a \ 4aoAu J JjJ>l J 

<Ai col! AljljJI c_jji coj j2c^_a jklll jAAill <jl 

^jjAlLa 1 ^ *\ h a ^ ^ ill A \ A 1 1 CjIA coll CjLca a <1 j J^ ll 

A Jjuj ( J \X \ jjAia I ^ Li^>^ ^ ^ J CU J- 1 1 a ^ 

Go Direct (*) 

L) jjjl i_j^>a. 1 922 a.lc. ^j.3 di_oLi ^liJI «Ua jp ■ Ti 1 1 <J jAI j_a ^^9 j — Al j Aa^fl (^) 

j < L^J A_a I < Lj^I^LlL| A_»j^_«l^. 14 j 1 im i jjj 1 J Lc_uj JLojJu j 

.1991/12/31 ^ Lc^uj jAVI Ioa jia 

American Electric Power (Y) 

jlAI ls^ u> ' (_j — A J ‘Skin effect — oiaJI J j - a -klL Sj-allaJI a 3_a c_Sj — ad (v) 

jLuJI (j| i<iAu i_ j^aIL» jLJuijVI j dlL-uJI jj)^>. n jLjljjVI t_j jlllil 

jLj^L (J[^jla 1I I da jljjjj <«Lls JUi:UJ aLL_uJI l iLag. (J-oaj i_u_> V t_j^ljlll 

. i_j j Lilli jLlll 


Laj^£. ^uLJI cl)^ oo^fl j\ 6jljj 

. Alcjl ^>^1 aJLsJI ^Ija^fl (jjjj na s 
A-Aj^-a^fl g- Lj^.AI 1 ^ <2008/1 coll ^43 

j ca A tjA2 <iajA-a <k-\. ^jL. <jAj-a^fl A alkll 6 jl jjj 

k l^j) 1 A 765 Ac (J aJLJ 6 J All CiLiVjJI ^Ikj ^lc 4 ijLLa 

J(j^)_a <A^)k jl jA ^lc < I J A 6j_3^J-tl JAJI Aj)k\a 3 

diljj <4 \ All A)kll L^j. 3 CiLiVjJI Lca-S <ji cojljjJI ^^kll 

. L^-i-4 JlLLII jAi A1 j ^ 4jlA 

k jkAl (j-a 22 000 ^ II 4_jjLLL!I <A All ^ilA j 

iLa_S 6J j_a k j k^. 1 ^ \ a <kl 3 J-A 765 J A 4j_al*JI 

^^jLcuj 4A All 6J-A <aKj ^j| ^cJL^-c^a . JjLa 3000 L^-I^^k 

L^Ji ca oljVjjJI (jAa^k jAjI a s A I ^ 
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(*) 


i^xtuXl I ASLuL i 


J-LhJiUI is 'j J_i ijlli 45b_Jji eL-Jjjy (jSbu I jJ .pL» ij^SJI ^L-Kibl l5 _JI 

jl Lgdbu <jiyt -aOK-Jai bis jl (t^tZJajJls/) Z-xJUdl 
jU-obU (^yliLuid! dhj j^J!) bua jiMUl 4 . la U' 4 V ) CilSb— Jill b_> j 3 

.^_lol^JI <bluaX 


< (Jzum jJ/ tfjJ! A^i-U /) s.\ VU) ObVjil ^ 4JllaJI Jib ^aj)H‘ui Jj-b V 

4_Lt jAJI oLKbll ^ II JiLbJI j_J^j jLk^ j_a pi — i ij^SJI i.v.,lVi ^ Hi I 

ailbJb 4 _uJlII ^liil ^_JI eilS j-zdi ^—k ^^bbi, S 

(J J^J Jl Uc.%L\ <Lb j£ L^j^s j_fc Mufti i jil 4_ilbj j 2> * f i -A < r, 1 1 


JdliaJI Jbi £_buj£J 



Ca Libia ait J^lXj jAxuia jLu b ,j bJi ijlaS 765 ob Jaju o jbb jLu b ^bb buba j^ <LJLaJI Jiill ba ijbia uiTbi 
Jil Lg_ii jlill jV <bii jjl '< 345 di£ b >jbb 4-luu dJYVi La ^Sl<L 4ilb Jib jl jJI bJi jlaS 765 Jl baJ jSbi .4_Jlfc 
J^bl baJI jlS I j| dij j-a Jil Ifl i nS’i Cabbl<Lll be J~ajLa ^^111 jbL-otl jLuJI b^ba. ^i jiiJI ^utuajj .1 j_LiS 
jblll b j bli ijlaS 765 Jl b ^bft j*a baili 4.S u l'\ j^a jbu jli J ji . Jj^a 300 j^ 
juiMj ^Jl Juaj Lolj bJLSUI ^jbiba jl jSbu bablSJI bjJLxJI jbiujJJ 
<LluxaLu 3ilb jJji jl J <bi^JjJI J-Sjj jlj b^iua CaljM JAJI 
. LgJS b^YI (J ^bxa ^k 5 j_ii j ^bj 4i lb j 


Lu ba. 


Sjjjb 4 sJLi 


a^jJiXI bjbbJI 
t abaiiJI 


bJi j l '< 765 o jlbLa jLu bb 

jbitxua jLu abut 

ailbJI Ciblbal 

^-abxJI dJjbii .1 
jaaui Laud MS 


Ibbl j LajJsj ^.u^u 4 jMUI j^jJldVI 

,-IM ^ . .V I iLbibba but Jj ^ n IbSj djbail Cab^f jil ^jbJ ^^JJI jaMUl CalSbJJI bu ji 

j_J I jj jil j^a 5 J£lux 4 j jIjibuMI ^jboibJ jSbu jbuu jLu but Jj abu-ul j_j bua l^ba j-ii 

Jbl Jjjj pUbM bK-YJ iTres Amigas <CjIS j^JJI ^j^Ij .abJUJI ailbll ^k $ab ^sJI 
.^^jl I^ijll aSuli Jbs abuj| b_a CaMUl CalSbuJ) J^lSJ jl jSba ^abb jS j-a bal Jjil 


dJjaa.jil jaLlJI jLlUI but jj 
Tres «ia. jiSa (j jJI ^^iJI js jil 
( jiiLuia <t jxuijb) Amigas 
I | 3_ujidl 4<biJI 

JJbuSj Ercot abJJI 
I I bCjAJI I j n Jli ! j bSjjiill abJJI 


abliJI bjbbll 

bbliJI jaluxa jba 

blijlaS 765 ojbba jLu 

blijbS 500 ojbb jLu 

bli ijlb 345 o ijbba jLu 
bli jbS 230 o jbb jLu 
(abua jk JiVI CabbliJI ) 


iUL^JI JSLuilll 


adiliJI jl (\) Future Highways for Electricity (*) 
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Matthew L. Wald 


.cjjlllll jLjuiJI Cjlj <ALaill Cj\*\ \ X Vi ^_2 JJjjJI j 

lfll-2 <ja! a oil jLlJI -LaJ-irv U^-O (j y& ^ C-jJl ^_lc 
jJb dllj uw< ij .HjJJI CjLsLcail CjVb» ^_2 VI 6 JjlLo V 

j \ \xa\ 5 jljL^jljI < 1^11 J£ ^1 <L-^Lk oLLl^-c ^1 

JjJjulII I J_Aj . ^jjIjlLc ^J| j_CU <_u_o jLlj Jl ^jlUll j Lilli 

JS J^JI ^j-a %1 J^l dll^l iA Q Llj j^!a 5L1 ' (_j UVv s 

JfJLfl ^jJ <2lLJI Jll j_»J_o] <^J . i j \\ 1 2 A> . <_ulflj| <lUaj 

A 1 o ^ \ 1 <11 » JLtbbjfiJI ^LbJI oLj^jI 

Jl <^iljl jl SjaxiLlJI jJlC <lLi.aU C.1 aA^^I < Cj L uj^Ji^J V I 
. <ju_u 15 Jjls (Jjlc 500 _» <jjlLo 350 Jb. 300 j^l 

<1_J2 lJ <LjkH jA A ill | jlilll JsijItl.-^. LOJ (£j^ U>3 

l5L>j-Q I 6jl 2 LT^" ^ »jLl2 ^ LHjSj <J-al 

4 ^-oVI *L>«UI <^^) iVi <£juJu ^jL. > * <JLo *iJI 

jLjulII J-aJUi <_ul Lo Ijjll jJlj 765 -\\c J-oJLJ Jill 

CjblkU ^ ojJI jTbll LaIj ^.1 < euljj . j_al call 

j\c JaJLJ < 4\ A iA jAUuuUlA jLa! CjV-o^SJ 10 ^Leall Jl 1 J J_2clll 

Jj^uJI CiLVj £ja ^jjJlJI Jl ^JjjalJI ^ja Jjlojj A 1 qj \\ 800 

fJ ieulj Jl J VI ^ -aa l LVl Wil J^L 

** It} 

<aLlJlo ^_2 £“ lij £*Jj-o > J-o^3-o • Ifl CjI jL<_u_o J J-^-3 

i LkJ Li ^-S^aaJI Leal I Jsccu^VI aJ^JlJI 


^1 


^laCj j 1 1 r,/j Jyu L j <s~> ( _Jj-u/^ya 

. <Llj_J/j <2lkl! i jC. 



Jjlo^- 3 ^Jl dl! j (S^3~* J <6 ^ jJL £. dlV-cul ja£- ^LalUJI jAl 

Lfl <i!iLc V <jLjlfIj| -UIaj (jfL* <JjLk»a ^IsLjlc ^_S Jlj 

. J-a-JI <jLLcOlJ 

< 1 \ U 1 1 CjIj 3 call ^_S j-aI CULO jLu JL£ J-iJ-OJ jJ 

L^J^J ^jA II a-uL^JIj ^ J^.1 «-U IJ^A < \iAlll 

. .1^ nC\ ^Jl Jj jLcu jJ j JJLJ JjV-0 


ljj& ai I ^^jJbJI ^-2 ^ Li I jl cijLO jU^I 

$ 

La-^U is jItl-^JI CtAArv J <<1 tuu\ 1I < iljJsl ^LsLlil ja£- 6jl^j| 

^_lc ^ HI cl^ iLj-c 53 <J I ja.^. I saj .<aILJJ L*_sj <_u 

400 ^dlaji cuL) ^LiLLs JijJ cojlcujI^A ^jl cu 

<LojjJ| JL^JI o JIajljVI ^v*\ ^>.3 1 1 .-Hljl^ LA 

g- Lj ^11 ^slj-c qHj j-i-iH I I ti<l * if 6 j_i j_2sJI 

^jl uj Lji COJ 6jjJI <_c_ijJI JjJ^jJI CjLLl^-o ^V-C.1 

4 ft 

<JJa]| jlj-^3 <Oj| (j\,JLXi ^ I Jjj LOJ ^jJI 


iilLJI (Jill ^ — jlAjlII jjJI] <oj^jj ' -D> Jj — SJ 
[< r )j^3 < all Jsuuj^VI ojJlII ^La ^gl3..ju) JjuJld ^ J 
^jAuu&A (_jJI 6^UryjJI <Ul!lll J-& jA i ill | jLuJI ^1 

^j) VI .Jal-S IfjJI <^.bJI ^\JLPW ^Jl <3UJI Jj_a£s J 

j\c ItlAJI ^_o ^-^jUJI ^1 J ^ j nil J Lilli t—\ \C 

jljfi- ^-1^ t<kauj ^ <kSl 
.< 2 Kill 4 iaL jl 


w ljLd jMJI 


^J| <1LLJI J Aj Jaj La^. ^j-o J-Tj-all ^aa 

£>j-a"\ i n ^ j | <_> jLjlLq 4jJLc CjI ^1^ ^ 6 J \X \ CjLaL-ax 

it} ^ ^ 's 9 - 

Jill I <La ^_cujj j <111-2 <^ \ xVi (jl 


• cu j i jLLij -H jl^>JI 6j-A e-Llj ecvi j .<jJUJI 

^ JJ * * ** ** 

<_i J)» i^> <_oj (jl VI i ll_iLi_u <J iJTu-5-J 


:j-aju-ail jLulII dlV-txil Sa ^1 ^-o5ll <jl 2 j 1^. 

^-2 6 J-ijl ^1 -LLo cj jlilll jLJI dll <-u Jj 


Knit the Nation Together (*) 
the Electric Power Research Institute p) 
, at ■ Mf.VI 6 j La. ■ ■•■ VI <1J2 i.iLii jklla f The Great Plains (r) 

LoJlS ^ ' j~~^ ' 1 1 JLjJi-ll * 11 < 1 11 < I I ^J-Li 1 1 1 \ » 1 1 1, 1 I_j^)-C. ^3 

. I j S-kdill oIjV jJI 
Midwest Independent System Operator (r) 



m 1 1 iit) ji jL_uj ^-lL\ J_i^ 4-lljj I jTi mn IjLu gaoa-d ojLoiXI jUUI Jj_u 4 n-^i A CiLujjliSJI 
.^ollJI J plXI Cadi 53 jau ^jJI 4_iKl<Lll ^JLxJI 
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j till I kk Lai < JLlo I 6J — C jAjk Jaj1=a jl^c ^k Ca — £ J I 

. JIa J.\~x a IjL^a j 4 a)ja jj 11^ ^_S jacLcuII 

4j3jALo CjLi J I ^-2 Laa^2a Loa I J ^ \n 4 j 3 Ik! I Jk k jkrv Caa 
<aLlLo J a aA j <J_olkll kokkllJI JC ljJL*A <4_akkc Jjl^kAj 

o ^ £ 

k jkkl J cua) jl^ J .^j^kbJLc J\_a jk-a j| J ^.1 j 

kj) A n\ 1 S JaI- 3 Ij jjk jl jL\< 1 aV< ^Jl ^j-uIa jk J Ja J UVll Lklj j4y.l j-i <1 j^AJlJI ^k Jj j <6JaJax1I 


J^kll <lLoL*_o J-aLjuLs <4 *^4^*11 A kl qll k^kry La I . 4_aklll 
4jkkl I k^k^. ‘ a \ 1 k \ La J . Ha. a 1 q a \ 1 1^ \ £\1x 3"L$ 4_lk I el I 

. 4^JLcula Jj)5> \ A i A k a t ijll 1 

k jk .-y jV jjxI cull jklU 1 V 4kjkll dl k Jl VI 

kkJli . L^aIaL^a J lc JaJ jll el ll j I VI ^ kxA V J kll 


^LcujI 4-fllk jli ( 111 .1 Ja| jl J j| 

9 

J a x A Jl J*\ a t k^k.^>JI Ja £\_£a!I I J-A 

cul I (j£j-AU 4_jaAjk j < f- Lj^k I J oa 

I Hydro Quebec A oVsll 

.jiilSil ^jla ^ Java c_s j_cu Jj^Vry 

6j ktHll 4 a_Sj cull 4 ^ a cull 4 kk jl 

dljjjJ jaa LL>V j Ca-C jl La j\c LaL^a ck3 cu 

^axa Sjl^.\ a 5 kkJI dlk Jl jA^kl j u j 

^yJ \ L$jr&^ “JI U-a ^lj>ll J— ^ 

^jk-iV^JI ddlij tlJI J^.LcuJI <kkjLO 

j_i ^kj ^j| a \ <kkJI d)l 

<^_culk^l J^Lcu ^“IjjJI Ik jjLcOuC 
•^Jj-kl' C>° Lk-c-cujlj 

<jaV-a-*-ll ^ slkll Cjlki cu <kilkl <LaJjLkc <Jjl r> A k j 

^jjjLou <kk iu j£ jkji cuko jjlj <bV J-* <kkjco oV aJI 

elk (A ajLcoll Jajls j .SjjLjkJI eijlki Jill elk 

. 6 jJlS j <Lcc<jUccu <ulk j kj Lk J j I j-o <Lakli I 

l*_o I dkc <J J_C^ j_o oV kl CLilki cull elk Cj cujJ 

k J- 2 c ^k. < 5 k LU QS ^ J . <kl jlk C 

<k II I kcslkl ^_S 6j_o 60 l^JfcLkil 


jlacoJI e> * i 

CA-jl Lojjx. ^ ijJJI 

SiaiJI At 

u # 5 

43 Lb ' « I 1 . Aa 

% % 

J j^ -c J l fjA ^t-Aj-ll 

. ^ -u db yi J^L-u <jA 


ckLcku J . < \ \X cu <Lckjl_*_cj kjl jl CjLlLc. 

cull ^k. j-^kj <jJk 5_i j)» ell j ^jJI 

6 Jj^cjll <kj^^l CjkVjJI (jV <^^-0^11 
c l ^ < n Q A 0) lkS iJUkJI Ikj-ol S jk 

<a 4 jkJI wV.ll V-aC CjlkjLcu Cj^L 

' Y 'k jkusJI Jl— i^JI lk ukl c j_o 6J Idl 

^j-o Sjloll IajjJlII 4ku-uJI J < Ju_cuJI &Lkk 

<cajJl 1I fcLkk iij_^>ckl Jl ikl 

L^jlS j oVaJI e^lkkl eke, kj • ^jjjLcuk^ 

J I ^ I ifl Lk I < J j k J I ^k <ku cu-o JtJ^- 

(>lj^.l ^Jl Lckl Slj^_o ^LaSj cull <k cuJI 


.^Ljkkkl <jLOjkl 
Jj^j(j_cull l 3 A tt^ flit vj^ll <Jjk-o j 

<k.-%. 2009 ^1 c. <kj aViII 4 k luJI ^ 1 ^ V I 

%20 ^A-k ^ k jJI iilk J- 3 LTCU ix^klil CfjLO ^k CU JJ 


^jk n J .2024 ^k Jjkcj < 3 lkll dh° 4 k_ 


jk.kk .1 




Jiijlnll L^aI jLd 

k^Vl/ J 


^ tyJI Rockettes ^ jl> ^ CUi 

V oV-aJI CjlkccuJI oljLilll Jl VI .(jjjjjkl jLLsI 

.4_akkc J^yk j-o <loljlc L^aV ( Ls-c <loljlo 
CA jIaaII jlilJI JaJaJ t — i Ik^ \ L^aaa LojlS <3lkl| Jk jli ( I jJ 

4k cull ^Jl 4_11 j j jk cula jLa ^Jl 4 ajl3La 4k cu Ja ^aVI 

ca jIaaII jIaIJI £-a J-cIJjLa ca jIaaa jk ^Jl <k J aa ^ 6j(jkll 

Jvj J-ck jk cu-o jLd kul ^Lk 4 oa .4k cull elk ^_S 

^_kl JLc jljk VI Jk ikli CUA V l^-jkl <oVUI Cilk cuJI 


^Iujj — L ull <A£uj_a^l S J^k*tll CjIuV jJI (JlLcu J <«by j 48 Jl ol^y jJI 6 j-i) ^_o — cu2 
.SAauil oi-^y jJI ^jle^- <-i^uj-aVI oKI*tf>llj ^1 jl-Aj l*s » nV 1 


(9 


ok 


^ ^the Rockies (Y) 


jX cuj <_JLolAuJI 14 \j n I S^Li ! ) J: ^A 4 ' , ,< '^'J 11 Jl^Jl <J_ 

•J-k^ A JAA (JLcjLjU ^jJI 4 \ \ 1 L -1 'j 'll 1 ' ' AJJ 1 ^4 ^j_a 

the Southwest Power Pool (r) 
the Federal Energy Regulatory Commission (i) 
(jMftX LaU 77 (j±a o-aAA ^IajVI 3^^' <~k S jjj « m a! ji t The Rockettes (o) 
(jj^dJI) .jM-J-l ^_«_ul ^a ^A j \ » n^fl ^.Ll (Jl ( Llo ja Cj^Ia^. 

79 ^JlusJ! JLijll// 


1 ^ <> ls~i\ < Jaa 15 000 l-^J^k £-La J2j kjk^. JaJ-oa ^_jk 4kkJI 
kjkk e^ljLcuuo J J_k 4-kkll jkj . j-ojccuII jIaaJIa J-oAa 

9 

LJk. 4_oaLL!I J3|j-o1I 4 jl^-a ^jAaa J| jkoA L^aI VI < J kll 

jl 4 aJaJa^JI ek cull k^kkl jl <j^JL*JI ^^^k A Lc^kJlj 

• jjkJI (jia. 

. a . IK" II 4 \ j A LaJa^. 4-kkll Jlcl 1 O jl VI 

JjkJI jl^yC. ^k ((4AjLk)) k jkkl J-*a^. daljkAJI ,_C%. I jl^ J 
J-2c ja ^aJI j 4_c^lk Cjlkj-cu La^aujccua j 1 \\ n ^aJI 6j^^.lll 

Jli\ exVUJI VI ^xaVa V 4 k^kJI 6 ^ Jl VI . Ldk. I^alc JaIs 

4a I (£ I <6j-cuLla ^aLJIa ^ja cull -kjj L^alS jkoll Ja J jk 

51k. ^jax^I CjljkAJI uC^c I j .kk jacLcuII jlilll ^c_Lck 

jki^A cull J jAjJ jll (^jk 4_aJkJI j-A ca jIaaII jl 2 laJ I 

4 oJSVI e^l^ jkJI ^i^LA jl VI ^ A (j£j-AcA c_S J_CU JaJJI 

^"jjLsI < 111 . 1 ^ k ^ijAJiA 4k^kJI e^A ^ ^aJI <3lkll Jkl 

^aJjjlI Lolkj l r) ^ u jJdl J lj ^ kJI 3—j SKiU 4^ Lb ^ ^ ^ 

klkJI 


‘ lilbJI oLxa j-aJjaJ kjLkiVI IkJJI 4 a Jk) 

4_1aIjla 4aJLsJI 4, vk \% 1 1 k jk-y 41 aIjlaa ^ j <2010/6 iVtll 

^ 9 " 

^ J^Ij^-I AJlXllI ipj — cJI J^jkll 


f^ii\ 
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glWEHoom 


2/1 jbaxJI 27 jJLaJU 
2011 


f^\ 


(*) 


■>ilJ rilt Ja.1 


y i ^ — 

cj L^XxJ! (_)<*> < ‘ "'if I cj L// 

i L^._yLc (jijtf y ?L>yl _L / j-^j . <lLlLs duJL 4^1^ <s~\ 1 ! 

Sj-tz ^ cXj^ LJLcj / g Ia <^a ® dJj^u Ho 4 .L J.) 


<cj_j-<Ju . N> 


plLtii jli ^jlII cjL^iLsJI ^julLlL Loli L*1 .^ajjJIj 

jr ^ 

CXL^^ULU (^jJI (jJJU-oJI 1 _JlL> < JjlLs J> ^.ls. 

<6 Jjli <_i I -La a_> (^.JAJI (jl jJ u J • Lj-OlJ I J ^ jjJL 

I JjlS ^IjiJI ^Ualll la I . 1 call j-GG L*1 

<-<-^LG <LoJlU| X A O^J ^jL^.jj.11 dl IjJj 

CjIj ti’iC- 1 aQ \ jJ J ^LaiaL lj-Gu_ul j <<jJI ^jLufcjj (^1 

£_a ( LjLx-OlG ^1 SjLij tpLcj^aJj jual 4 _uIjjl1I Cj^ pill 

. dlj-L-oJI ju>1 <JS 

La J*\C J-ll ^jjL-G J uulS CjLa^Lc j I Cj^L^. 

f- U— uc. | Jj-C icLiG ^ s <-L wiaj I c Jl 

OjJ^i a A l Gj CulAjj <Cj^LoDJ <(jA-a L ulj> IgjJ 

I (J-O <1*1 l UtlTVJ < j)>\-a LlU> ^.Ls Low1jl£. dUj-i L^- JJ 

.^_JLJ l^Klj JjV J ^JJ Sj ojVI 6jLj JiLL CjLg-GjJI 

DESPERATE FOR AN AUTISM CURE (*) 
: Jl~v jlll ^c. LI LI I oVLU J jun j5j jl autism (>) 

.70 ^ ,(1999) 3/2 <«(j*jyi) Zjjj/jJh • 

. 12 ^ ,(2000) 6/5 J jjaJI <«(j*j 2U) ZjjjljUSjSJXIJj^yh • 
.56 (j^s <(2007) 1 jajlII a( jjz.j 2J! ^ eUjlaj :Sjum£2j b/j ^ »» • 




xlu jG Lojlc 


C- 1 — JL) I J-^ll <^J^Ll 1 j> wil£. 

9 - * ^ ^ 

Jjj l* \ j . 6 call £jC. Ca^jJI ^la. J ij £-a IJj <<jJjjJ J> 

V LjljI <JLJU-OJl!I L»JI JJU^L-OjL ^.1 (jH)) !<jJjjJ> 

<ju_allL) < % iTull I jLo I X \ V J Jill c_ U t-u Lo jV I » \ 

I <vfl \a J ^.1 Jaj jj)) :j-jIjLj j (( call ^2 dlj-il ^1 

(( . 4 c. 1 lN &j ) t lLLIj I \\f- \ ^ 1 1 , < \ < g 

^jl JUUL \X \ Lo_Aj — <jJjjJ> (ilowJ GjjlC Uj 

<JU> J) \\\X II tlJI) ^JjJI Cj 1 ^ kts~i I <J 

Jli\ ((<-> J) 1^11 <jgkJI )) ^ c J_s JjeJI I <^<jlUjlJI 

<^j>\-oLljd> ^ i il ^ J-C <(^Ls cjjU ^ jl i-a^JLJ JjG 

caJI jl j 3 GJI jl 

^-o B 6 ^_oIjlaa]I c_j Sj^G-S I J j JlLI . I a^_Lil I 

^j_o <j jlil < ulwlsJI oiLolil olj <_u_o j j >j nail 

^UaljoSJI j t , 1 \ K 1 1 JjlLlc cojlHII Jjuljlc ^»L^j 

J J ^jA J jJUl (j-° JJlII < oIsljI j <A 

chelation (Y) o I A II <jLc, j <-JI jl^-^JI 

(J^L-* 2 >jJI c I ^G 1 1 L_^J 5 _uljJ <1 ^JL*_a (S)J 


iLa'AL 


1 C , Lojj : 5 otlj Objljj 
JLaL^I (jji ^LilisJI 

L.ni'1 £jC. J^.jjl 1L» (j^Gall 

ol j oG.^Ls-11 j^Ja Li < jjJI 

. cj I j'\<n > wm L_»jA < <LgJ I 


Skx Jl :^-xaJjl 1 I ujLajVI -uj-a ^LLVI , i^aj :S :<LiLaaL& 

CjLiVjJI CjL-jI ^X.J jlj l^.jlc <ajjl Qul.i^J.1 JLk^l %75 

jJ j ,<_>LJL_uL L j)\ M I %15 <_ij_ujj £.\-v*ill Sj 'U -v ^LiajL. CjI J-CO l^J j I <JjJj CjG.^Lc. 

cUJLtl ,LVI jlljil < hjj^. jl L^lo^Lo jliT^.1 (jl (jjJ <(^jGaIJI ^ikJI Lj(^laJ 

. ^ K 1 ti 1 L> ^LjJI (_^jJI SjLjj Lfl.jic. (jjLall .lA^Ua^ j^.ji!l 4 \ , n\lh I^.TcLj> Cx^-* G LJlc.j 
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aij^u 

Nancy Shute 

4 ^ > ^J 1 d it , ^.9 II lx H £ t / ^!y * <C1j^j-jj> £jhc, jU 

yy <\*S i'i iifCj* (ytf-S ■ L& !■£■ cj-jj ‘ U~° (JLLLs^I 

yL±S±! £- 2 j-& y^ cJ^L^I Z^Lu& (dJy Lt-ils> 
.^JLxJ! y-iyAjJly 4 iS^jy-g V/ iLl^-l// lZj L y^-// 




i t j^Lzxjlj jaJ <jl1ALs ° 




‘T O 




A JuJa-ll o L>J L»-oJJ ^LlxJJ <<JLj|j) xnC 

y a-^VJ cj^li ,«iajUll <_») JjJI ^_a dJjL^.» :< jJjjJ> 

.dL.vJl 

<Jl£. jll L*jju_u ^L*VI l_sVI CjIjlo uihnt 


<Jai^JJl ^-3 I^juu_u <jLj ^]/JLJlLS-c jlL Lo^jdI ^j) jJI^JI c-J-slj 

yd* Hj CJJ (j^ J ^jIjJlII <_alLkj ( y£. 1^_Jl2 L_Ls ^JL> ^JlII 

.Oi^i jxJ I j_A 

^ ls~i\ lsA\ 1 (<y !jjJ> ^-1-C I < S 2X_» 

^jJI cjUJU-II ^ji a — -aIjjJI 
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JlII caVLaJI jjc SjLj c^aLS Ij| Lai 


(Jj^.11 ^LjLa I^A^-S J^jjlII Ca*2L^. JJC. ^_S SjLa^ ^Lat_S 

*v 

. ^Ljl 1_3 (Jljj La 4 JL 2 JI 6 J_& < J lun I *— Sj|^*-a La 

^-JlUJI p l a^>V\ a n*21 X a Cal^-WI Jjj-o] <<JI^)La| .D> 

<jt_aL^j M.I.N.D. Institute 4j 11 jjlAlJl caLI jhwA^f 
V)) i[ J^JJlII (iliL^J^f <Jl1Ls_ 1I <JL*_OJiJI ^jjllaIj)^ < 

^j-a ^ ak a 1 1 <jljl1LslU J a^> i^ll ^jul^JI J-aLsJI 1 aJj 

<jl^. C a La_<_u 1^ 4_i I d L lA Ca-i-ud^ (( . L» 1 a^>I I 

<_iLt-oVI aA^JlII JIaLsVI ^J_a SjaS^lLa 

. caL^JLxil £ jj — ck. (£±a ^y-iLaaLl j I 

<_u_ll Ca i’Lk.JjLlI ^_1 c oL^j^M a 

(J <-<^I^jJI^ ^ laLliJI ^ i \ « *1 I 


^lj_uoJI ^jAl^c l i LaA-i ji ^L^d ^ L^Ia 

Cj 1^ < (J-t-^ I^ jJ I j II { j£- ^~y* 'I ^a^Jalial 

JjlaII jl ^jl j—ilJI dljJ caJlj <4_oa^Lll jJlC 4 icLalLdVI 

^AjjljJ LLaj tdlliAj .*la uu^fLi ciu JjlLII ji jjJI caLj a An 

^ h \ d^^jLlLi ^j^jL-oJs) (JLaLa^fl ^J>a %75 y-^_a <CjLcuI^jJI 

La LJlc 6J-&J .^JjlJaIJI (_ ilsj) l-Ajjjla-i ((4_laA-i)) Cal ^.^Lc 

<4jJL*_dlj 4-a^LcoJI CjI jLl1^.V £_aAu^AI jaJ .4_Lalj Cx^-* 

. \ da q 1 ^ LaA \ ^ \ ^a Jjaj < 4 q K \ 1 1 4 jJ tc A i j 

C^-jlII lLj <1 ijrs. II CjI^)-S-sJLs tia^JI ( j co^Jj 

^j-a A-ijJsl Cj j <^l iVI .U» x A <1 JL*_3 j 


jAa i J C. L^-^-lj L^ I ^Jjlj ^jl!I ^ <^j\. \cLa i^.^f I 
. A $ h ^ a CjL^jAj (Jl^La^fl 

Ji<ll) <_ij^-ll CjI^.'^LjlJI ^L^JlsVI 

^ 1 1 J) \C- CjI ^.iLxJI ^JLjLi I J 

JU] <ClUjLi .S> c_J-<-a^Jij • JLaVI 

<[.C .N < Chapel Hill c j a j c Ula ^ kj 

<LLlI I j A La ^Lilc. (J ~^. \ uu LouS )) 

cjL^.iL*JI (^.u5C ‘((^1 jiAJl ^ ^.La^^I 

^ s 1 ^ \q eJj!^ Jill a julLJI 

0-^3 cjl^-aVI j *LVI ^jtija.j)) : Quackwatch.com du jj^VI 


V <4islujLU 
c 5 ^lL& O-^-i 
j-a jjjjdLi 

oai ; . La jot j. 
j^SLi La Ldiiti 
^ JULVI Jat 


CaL^J^fl ^j-oLkJI^ ^ a^5L-^JI (J-ij) a*\ 1 1 

. 1 \ a lc A~\'\\ a ^_j»LIj ^ I La La^-a J_^Ju_u ^IiJ I 

^MxJI LJ\ \% \ (LJ\ U nil cjLlC 

CaL^^Lc ^-lc C_J IkJI ^-allla La I j \"\\ 


^1 JULaVI 

^J- 

<Cal\ \a \ 


^1 J P 

k^fl I 


JLi ^.jlll 


ll 6 J^JlJLlS .^_cuj^fl ^JLaL»Jsl 
0) L i-L4]o L^L^j J y; a a J ^ ^jJI La , Jiic 


<VL^. J I JJ> j^a ^jl ^_aLla^f J-i^a -L> — * tA 

U* n ^^ ^ ^>11 JJJ-° ^ wnV; 

< <« a I ^ulSJLl <S I 4 a \ a ^ II ^ ‘ t L> k j I uulII ^J! 

^.jVill jj-a (jj)^ ^JLLL>I L^|.J <^l J^-ll *<ii 

((.j>aJtJI 

j \k \3 <CaJjIaVI lc 4_aaljJI CaL^JLs_ll jjLL j tlilla 

Ale jjJI <aj L^-a)) ^LsjJaji cua La^_al_i ^j-ijJI jJI J-il ^11 J^.1 

9 - 

^y^j - *-a £f^- ^j-2 • lj*^J^ 299 4 jLajLS ejl ^lj lLj (( l a^ UL> 

Jxa (j t < I '*^*i*i J-~%. jlJL 4->l 4 LLLsJ)) Ij-i j) is~\\ J_2^j ^ S j-a 

^laVI ^j-a JjJjlII c-^jUxa j (( . 4 jlC>.L-^J I La^LkJI LlL^. 1 ^ \§\"s 

J-alxa dlJj (> _5- a J )) <du^)JLaVI ^j-a ^-aLa^JjLa ^j-lc lj> j2L^_al_i 

p 12 J is*> | 4ji jj_j La j I c ill j call j I jjl ^lll ^-1^- ^ ^ ka j uill 

JC Lul I oL^a^l ^aJ Lc.] < < j) a 7 m \j .B> ui << ^ ^Li| jl 

^_i^l^a ^J» II pjAUJI Cal culjjJ Jla j!^j-a ^_a 

No Cause, No Cure (*) 
inflantile psychosis (^) 
Autism spectrum disorder (r) 
the Diagnostic and Statistical Manual of Mental Disorders (r) 
pervasive developmental disorder, not otherwise specified (l) 


4 \ C La i 1 Calj(J uocJI ^j_a ^ i^_a ~ 

I jlj .6^)jLa 4JL2JI Ca^l^ — ^-L4 aJI i <i I 1 1 j 

J-t-^l^jLa 4jLaLajJI j>J)Q * V < II I J 1 a ^ I ^j| ^j-a 
.<J3LaLlil j (Cu^jLII (_ilU-> ^)^JG5La JLaia^fl ^LJal (3^ < Lij i 
4 a nak. ^.^va j\c J ^_a J_^. ^jJI ^jl CaL<_ul^jJI Ca^-L> I dLl 

jlc 1 Lajlc 1 ^-^-Ql (J JaII cJ^-I J <(J^La 10 000 <JS a 

^ T \( ^5 ," ,^UI i. SLil^JI cJ I jisu-^ I )) ^_i_u La <J L^J I * LjjJLj ^ I xU V I 

^j-a 4liJjiJsl 4 A. a a 1 \ 11 ^yuu^i . c Lk. I La^l^cl J-a-<-L (^jJI ^ 

^ i<~i t*\ itiitl JjJjJ! <L5 — co^jJI c-tLJI JaJj 

^ji (_<j ^jJI j / r ^DSM ^ .1 r<i(/ ^4 f ( a4 \ 1/ L^UIjJsLL^yj 

e^alaJI ^ M ^ Lila I l_5L<-^i <1994 ^.1 c 6^ tiu 

j_^. 3 IJI c j_a JSLJ:. j — Asperger’s syndrome jS j^xil 
** ^ 

^JjlS JiLk. ^j_a a Vi I 4 jJLslJI 4_lL_lJ2> jJI Cal^)J— iJI 
CiLil ^K^VI ^uL uyA^i <c ja-\a j — Rain Man jkXI 

9 

La^ - [i) (S ^ 3_Ju jku 4.^u^Jkl J-1C 4 ,a.axLI 4 ) jJ^KUl 

. (j->j^ll ^r^LsJI ^ A J-Atlll J^l ykj ^l^jaVla f- Lala^f I 1 J_> 

JLkLa^fl ^Lila^f 4-a^a^-a^f I 4-La_ijl^^fl Ca-t-ajl 2007 ^.Ic 


JLaia^fl ijr^-i J^.^jJla 4 _»La-^VI ^jl 1 J-aLda ^-L<ia ^l^a^.La 

4_»La-^VI JjJCa Ca-S jJI dllj ^-2 < 1^^ aVi 24—18 

.(JLkUl 110 (J^J 6 J-^.1 ^ J_^.^JLlla 
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'*'% JlX $SLl*a JjLvMx 


U* J^ j»U=j 

jjkjl^jl J <JU J-1£JI 

S ^bLaJU j 4 . 4 KTJ 1 j^Sd os 

C-tX<^ 1 |j5j J <<j4 'i IjJJt A 

.^maii I jj) jdl ^s 


^ IjVjj 90 

guai OS ‘IdiLA ^JrtAt j^o jit) 
.^L^auI j <LixLlo O^lfclad 


Chelation oJOJH 

6 JS 3000 

jjoL-S jJI u-t^Jul LiSa. p | JJ 

jLiVunI uuiii od j 

J< I’tS II j ^ w ul lSJI 


^.lla 

cjjjj-ujJI <Lc j^aJ j^Jd 10 000 

SjL^a ^^aaII antibodies (SjL^ jLu^I 

fjA ^fldLuil gual OS ‘jjj^l 3 £^aJ 

L>1^< all oLl^dJI j ^1 jaaII 

o 





JtilsVI JdJIj Uj^J 
( j^.^jJLj QuL-aXI) qoj^^UI 
CiLaMaII ijA auaJI «L_uLol^j 
^ iX *. ^jll l^daStSLi ^xail 
ub£ <4dl 3 CiSjJI ^ (jLx^VI 

ja*j j„(g..K"t j . IgdjJLxi l5 Jx 4_lolLxJI 4,'luJI 
SjLaI ^adj ^J Ij . Lub <LajL_oJI oLaUaJI 
Lsl (j^a^jJI ^MaI QA Sj^SjXI <bjaVI 
4jJ-oj d j £>IaJI ciuJldd 
>.4ri Vi CulS jl J 1^44 



oUxotitAJl 

4_ul jJdl I J 

(jGJjjA-3 5 ^bLdJU j 4 4 IV II j^Sd as 
u» jSJj <(<UojiXI CllCj^JI jx Ijx) 
.^UaJI i jj* jdl 


^UcJiaJI LMJJI 

"jVjj 15000 


r 




c£j^j (3 s * ls-^ a^ 3 
j>.\VU,l CjL»V jJI £jIV jAiJI 
. lg_i£ 4 x L$dV 


5000 

^MaI i>jlx <LiSua jVJj 

4_»j1 ,^-11 OS i«Qllujj^jJ| jLbjj-u 

.^IaII j j^lIII ^slxlj ^IKaJI 


ijt - ..<V ki<uf> 3Ja jio Sj-y ^ 

jfUil iaiU JS jVjj 3000 

^‘4 lit <1 4i ji. ^ h > JAu Sid (j* ^ » -*<^ ^U-O 
(j^iiAll j iju^l ^j-lt laJuAJL >_t w u'i t ji 
^ . u^ aII jL^aIIj 


J^LSj 4 -^JLjl^ 

^luJI ^ jVjJ*6000 

JMa tjA ^XCOaJI L 5 i& ItiaA J) ' ' U ' ; 
t oSj iCiWI J* oLuUalII 

. LuAil 4A1AO 4_i Ijlax Id I^jj 


Jj) 1 1 ^^^.1 C ^ a A ^ <<£.1 <_aJI 800 

. 4-jj n ^ 1 1 JJUjJI j < ijIjjlII cj^Lo^-Uj cj Liao LlJlI I ^ 1c. 

A^k \ a Vi LJL^. <Laj^a «_<jlo ^_S ^LVI jAa i j 

V\ i jj) ^ u 1 L> < jlIc. 1_£ljL1 I 

i \ i.s~i a 7i 1 1 is~i ^ tiJI ^_s 500 LlLlauj 

^jJI JjL^AjJl C Lai . oL^^LJI 6J-A (Jjlx ^ lc 

JjLs cuJI <-JL»II i I o w ^J| 4 juJLs»_S Cj O-U 

Dubious Therapies (*) 
compression (>) 
sensory integration therapy (Y) 
hug machine (r) 


(( . I CjL>JIa-o oU^^fl 

4_L»JjJI Cj\ ^^LslIL .^jjj caj ^ ^ \ V (J o^l j 

9- t 

^ J A i i"s ^ £j\ /N. A ii\ *$ I .Lit <r U.L ^ 

ijfr'yniS I CjLjj ljjlo Jajp ^oJI < ^ ;k> \Ju 2 sji I ^_lc <_i \k~\W 

" *> 

tic I <-uJI I j I J 100 lii < I JlSj-g ji. J II 

<j| Lo^ . ^jA.ic La j | <£.L_u L^jj-c CjI t ttl^. S <Ju-^^jJI 

c_Ll {jyj jl^Ia ^jl J-olSj 4 — ^JLx^ 

CSy^J n\% II ^ — ^_sla^sj j| CjLalLa Jl — LL^I 

200 < jL>ll (jA tsJL ( j^jl 3 l ! s ^ L 

^J-O ^ 2 Lj_uI t (Ji^jj-ail I o| . icl <_aJI 
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4 \ An 3\ll 4 ^ x.^11 ^jJajJI all tl^LalifcV 

nL^j /*tc IUItu-%. 2006 . 


jl jVjJ sAl 33 ^1 J x^Atj ‘^^^As-VI 4jA_!Ai ^jl 5 — ^ 


ijj^. j_aI^_<-L oI j 4-pl^$ — Ac <— 2 )^ U ^ l U l. ^ 2006 j*Lc 4 rAVt ij AjV^AI ^ 3 ^Axtl (J A j*\II ^j| £. oj . L^i. 

2008 


^.Lc ^ oA_3jj l^Uj < ^ V-c ^A i_j — UJI 4, jLc VI < <. L* jL-^11 6J_a ^^AsJlj Lo LJLc 5_oL*JI < ^ <^ll j tallll 

(( < 6^)-lL LjlI I 6 JjIAJI ^Ac 4 ^ xAl j 4jlu 4_i I 1^ J-~vj ^aJ)) £j\, \ Afl II . V-» ^la * ^3 4 \ 7 1 ^ 1 1 ^ I a jAAI^ oLo_uAli]l ^I—IsuljI I 

L>* CxA S JlAJa^fl ^ a A \ A — 2 JUII 6J — A ^1 J-JLO^JU <4-oL*AI A ^ iS*i\\ JjAjL& lujjylo C_J t n i j 

CjLcul^jJl i 3x7.^ ^j£. Iju^2x 3 1 3 L-ujj .((^_ijVI ^UajL^VI i Ll I 27 ^1 (^J < \ < 1 \ tU. I I ^jlC^ 6 duLil l A . * Al l t Q 01^*0 1 

qAAj ^1 ^1 jIAJI jAc 4 _jl3j_»_o CjV^ Alo J J2XJ 7>£. <bj n Al I 

.R .Th> JjAj . ^A J-*_a ^a-a — cuj 1^-jjJ 6> Ul9^ < iA-AJI 4-jjJ| 

^jl jAAc I V)) [^4ju-aAl!l A ^ is~i\\ ^AlajAl Jfl all <Jji <_aJ 

t— iLAAI 4jlLoC <jIj (gjfi ^jLo-il 4->jJ ^J^X^JUJ (£ I 
>-3j xAjj «<JlAla^l ^j-o j-XL^ JwixJ ^V-sAI 

Cjl J <JjJ^fl jl \Alj J Jl^l j2UL^J)) <Gl^j| ^jLj 

((.^JL^jJI ^JXlLcuVI 

dib 2>*- ^ I All l_3 < £ SjjLo I a^j 

I ^^AjJ I (2)^—* o 1-^ L^j >V I ^7)^ Ij^JI 

(Jl^-aVI CxLsjj Ja! . <J_i J jJI oL^-V-sAI Jj^LaJn 

^_iljLJ olj Cj I 2a. V-C. ^ 3 1 ctrAI LaAlj 

<-JLs_3 ^.AC \ \*\ I \ ^ ^ » I ^ \ A ^ A | < 1 ^ I ^ 


6^)2 l 3 ^ju>j . l^J I V ^-jJI CjL^.V-sJI 

CjVL^-o ^_3 J_2a.^IlJI CjI ^j| ^-yJoa ^ Cj i^)-2a. I 

x^OlAjLII p xAaIJI j 4 jl£ LojlAV I UJI 


oL^jVA <_i-c 




cLx^liJI ^ A 1 b 


All oIAI^JlII 2 jl 9 ^ 

IjjuiS <LaAjLAo I <; 1 IjjLs-c 

jl3j oL^VI (A uAaJI CjI ^jVL 


‘daJLxXI 

c^i - 

SaaahjJI ^JIaXI 
l^j ^SJ 5jLaJ,l 
ajui 

Jxx2U Jjj <3 4 K'\ 
eAJI 33 ^1 
. Li^jx-u 


. LAsu-u^ A w nil ^_3 

( * ) 4jp|J 2 s \U oL^JLx^ 

^1 L^juJLs -3 <juul 1I j \C- CjL^-V-*AI J ILoj 

4_i jJ I ^j) 3 is~\ s ^ <_ujLail ^ ‘.A ijjVI 

6 Aa -c 5 j — ^aIj-oI ^V-sJ < — uoAj-^ 

^ j II «Lupron» jl ic ol jl£ jII 



^Lu 2 lAD»j <jIjl t-ujjjJI (TjLL 



. v L-A 1 £VI ^ujL ^ 0) ((^1>^>^I 

^.-vA^ cJsl ((Actos» jllc oLUVI 

IjuJ^ji^AAJ I ^ (Sj^ < - <jL ^ ^ I d 


5 jl£.IiII 

^_3 6jlc Ao jAl 


jjlII j LjJjkjj A>J)3 ^.11 Lcl^ 


j_>jII] < ( j ( jAj^Lo .m> JjAI . d^-lj J-^As ^_^A£. ^jl i^.VI 

6 jVvx nil < cujLo-all Laj^ j) 3 \ I1A > ij)\~^ J£-l <-ail 

<JL^.I^a ^1 j RAND <_t_<ju_<j^l I ^_3 <2 ljljJI ^1 

ljS)^)_da2 2_3^lil <-jAj) 1 a nil CjI^JL»JsL AojAiJI 

S\x s V j^iJI <AaVI CjLi-nljjAl 6J-A (Tjb) :[2011 ja.lc 

((.^cAc. 


.(JLaJaVI j 1c ^j_»VI^ ^jAL-AjljVI cjVI 

l^l jj^g Sjij Sjll a »jjVI 2 > j j 

9 - 

L^jLo V <-n AslS ^jJlLAa ^aJ < 6j A 1 1 < LU L^J I 

. J^^jjLII ^j-2 1 ^C.LaJij 

JLlII < ( \ JlAJI 

jUJLxII — ^.1 <(^^1 — <-^jAL 


ja-o culAJ A *AjVI A- 

lt^I — eA^A^ 

^J->j) s *i jJI |j_A ^_pL> . J-~s.^jAI JjQ)) l^_al L^^-2a.^^_o 

<loLA Cj ^ II ^jjljLilj JjlI^JI j <-*=>jJI 

j^3> \l 1-3 . JjjA I C L^w^Ja ^a t n~s. II ^J\ r> ^ Lu> L loj^ 

Jjuuua L-gaj) x^ii <^jjL»_ll 6J-A jA>, \\ ^a>j XA 1 1 ^1 


(**) 




J-i JjlJIj < a^LAJI <2_i J_ 2 aJI A \r>lxJI Cj L^>— 1 ^jl <<Jal_i_u2LJ 

Lo LlILs-S \ ^ Lo J jlC ^ <6 J j) ^ < ajuA \ ^ 3^AI CjI-^.V-C. ^jA 

Ca-cLs 2007 ^a.lc • ^l-jJ-2 <-<-ul^jAI Jjl 3 (JLklaVI J-1C 

^ ^ ^ ** 

^JJLJ 1 3 \ x n r> ^Lxjjlx-u^-c <CochrcU16 4 xjjlx-u^II 

AJLAll <jlj|jJlJI 4-alajVI Ast^l^-aj <4 \ \U II I 2a-jV I ^ \ \ Ci7 \ 

Medical Snake Oil (*) 
Many Haystacks, Few Needles (**) 
chemical castrate (^) 
chelation (r) 


« <— ajl) J^3 t Cj 1-2^. 1*3 1 1 1 ^_3 4JAsL^. 6jl_o^ ^a. cxjlII ^jljjAI 

6J_A C\ fn ^jAII Cj l — ^ C>° J__^jlJI 

CjV J-»_a jlj A^xnl ^]\ j)J> COJ ^jLl^JI Jj .4jaV_*JI 

^j-C ^JLJjAI (JjUUUi 4 lljjl f^'.jAl A^JJlII xVA 

^jl a s (_J-AJ1 4_lLoc ^1 .2001 ^1"^- cjL^IAAAI ^.lo* ^ 

< lj Jjkjjj l^l _V A"\ A n I JjlC L<-xaj) x^i -N.J (J xn3,l| c-Xi x < A 

^Aj . L^I^Aj — <- uV J-cAAll JAJill 

6^-o£- Ah 0 ^ culoLAAI ^_3 JL-X^p_ll ^_iljLJ jAla ^_3^p 2005 ^a.Lc 

. IjJjijij 4 ill A II jl^ll ^ l2X 1 ^Ja£.| LoJjlC LaULL-xjljlj 
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J 


( ^l uV Lx 

ija Ldujj <ljjb jf\x i J^^UI jlS Sjx J^ad 

>_iKJI iUjl 3 j^_LL» cJu ijjQJI Ijj .^LuaiJI JlSLJil 

t-LkiaJI ujIjK t Al » ^Jl 4 ji_lcu^j -j£J j <1980 ^Lt ^ i <i^ ill 

.1994 jl£ autism spectrum disorder ((^j^jlJI 
3 j^^UI ^JLi, ( x£_ijJ Ax-aC-tiiU J Lib ^1 JJX j| jjl JJjJ 
(j-oLaJI ^vilxUl ^xjjSlIj jujjI jJU S jjla a.\ VU,I CjL»Vj-M 
juxi jLaXlj CjL^Vx jLxjLi l^jJLbuJ pL»VIj <^x^j 

.4j_uJJ j-ii-j S jx.'vU oLaUx-ll 3 j_»jJJ Ij^jbd 


SjVU.) oL>V jJ) 3 Jab 10 000 JSJ j^a.^jJl oVLa. p 100 

80 

60 

40 

20 


1940 


1950 


1960 


1970 



aa.jui 1 943 i^i jji ijusyi 1980 

<4j-olb 4aiS S j-a JjV 

^^u.AUUl'jUUI) DSM-III 
Cj U IjIausMJ L^s^y/j 

.(ZULU I cLxjJU! (Z-llu£ U l 


3! ^1^1987 

JjJjJI 3 eiubJIw 

2udu\ "ajLAbJI < DSM-III 


1 6 Jj-£>i (j^j 8 j ^ ' g^.1 J 
./jo^LujjJI XLd I <I-L9L4 


LliJ 1990 

3 | j-lujj bu j^abiXI 
. j-£>lb. p <!*"< 3J 4l^,ba. 


oi^ b xbyi eijjju jb 1994 
i 9 -iKJI ol jbubb La ^a£. U ijjjdsl j 
DSM-IV J_lIjJI 3 jSLuia 

J-La objMLa JuuiV'J (4 juI jJI 4a_ibJI) 
6 jjIX o jibU j 1 jS jJj-uI <Laj^LLa 

.(jr^ 1^1 <Vlll p \ I jaji 3 1i^ bi ni j_uljL4 




I ■ nA. 


j 


<^w^LcVI JjL_uj La j . < uiA & cj^IS H 

lU J^ u)) <lL-OJ (( lSljj-4 / ^jAJ! £- 
«>L1 £“J_9 CjLcI till 9 <- 


)) dilj ^-9 Lo_> 




-e'jj j 


1^, 


^jlLsjJI j ^ x 1 1 £^j\ ctJLS . ^ I Lx <JU 


. t-oJl » jjU^IJI ^Jl <j»j < ?m 1 1 <JlajlL1Ij (JAItJI 

<Uj1 j X nC C a It ^ <2005 ^k. Lc 

. <J ^.LoILSj'2 I ^ <^j\JL4j^Ji 1-uJLj S J^Ls <_»| jL^Isal 

<^AjJ> c_j < LoI^£.i dilj ^Jl (J-t-4^jLll i.\a! 

j < *_jjl — 21 JLII JjJjlJI *\ j — 2k.) cj_lcI — <-u 

(< < ll xLi i ^jV\l I dij < 4 < A I jj)^ cji^L-uj » 

t J Lj ^ I V ^3Llu 4» :> ^uAlj 

CjU.M»JI c- JlaJI ^ aljLi (31 6 Jjl^JI 3 G 

** " ^ 
.CjL^WI J CiJj jLII (J JJ^JlII I J_i J i 6j I 25kJsl 

<2001 ^Lc ^_lLc ^ 1 iJ Jjl Lcjjl»_9 

2010/5 tiJI Ll . 1 ~s tL 250 jLJL 6j < A ^ 

< i Lllj 3^-^LJl 3 ° 1700 LUj^Li ^ Li ^ 1 j ^ jas 

oLlllJI cl jxLu LL! .^LVI ^jj-oLj <3 <-<jj 1 jJI 

<-ijLJI jjLJ.1 i ^>LJI ^cjJI 6 jljjj 

Broader Definition, More Cases (*) 
secretin (^) 




-i) CA^^-ib ( < — 1 -4-1 


^.L 


4a.1) o — ^3^' 


ul J - 1 (-uJ! 

11 JLkVI 


bS j .^LJl ^_9 Cj^Laj i_ull (JL.1 jjlI ( ^x-obJl C-J Llj J3 

3^4^) LA. Ax^") 3\JL4 Jjl j-CU 3LJLJJ 1 34J^J^ ^LtJjU-U^Js 1 b4-S^)-*-4_i_U 1 
j uiC. <xn4-\' 1 ^ Lxjlc 34j (JuJLJ L_A I drv I < 1 

I 1 A l^J JbS . Ljl Llo 

cj 1 2 <jljI jic j . ^L <jljIjJ1 Li j^.^jl11 

jl wi.i] <3Ll4L .S> cixaL ^Lkla 14 o \ r> 2u j_a!^ <-L 

t \-L-l 1 a, \ \\ ^Lx-o Lk. cd^)l — tiill (JLLaVl <^.4-5 

<2010/5 (JuJl 1 ^ p.1 Ijl 4 0^)-dLt4J [3^ 1 c-Ja J 

^jLu jl ^at 3-4kJ 1 jl lIjVI ^-9 J \ \a"s I <3 ! ojL> ul^xi 

.E ,S> Jj-9j j . J-2 X J}\ 1 1 S3xa 1I oLS^LJl jl -Lajxl II 

(3^^ [JLU^U I ^_9 itn i_<jLO ^_9 (JLLa^fl A \ \ il^ij 

5JjVI Cj I J-»» : < 3L.1 L> I ^jlCu19 ^1 A.\ \ \ ll \ a^jl 1 Ci oL 

^jJI £>J) p. X 1 1 (JJjJl! jitJI ^LLJI 3U 4^3^ ^ 

((.^JJjLjJI l^_l jV I \ 

j ^ p. 1 1 (j£j ^ — <-< jlo 3-° — duLU 3*1 1 1 <^1J> — Ij 


^u/') I 1998 jjk.1 c .^LJI (C, l^j-ll s jj^aU lkil 

jj j jjlj dlljj <6jj)^ * v 1 1 1 oLx^LxJI 1 ^ <n H 

3 -<_a^ 2 i JLL^I 3 _c 31 tlu < «-t)ljJ 

j-x-i <_>j iixi II <JlUI ^.1 j_ 2 xii cut j .LLkiJI j ^j^oJI J_^l jiJI 
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a. If 

cjLIjIo 4 — ajjl jLL^ <JjJjII jj^ ^11 (j| 

Jj3j . 1 ^ \l~i ~>A Q-VXoa Jyi^ ' oLj)a t/> ^A^L jA ( I <juu-Ol£- 
ijL \ A Vl )) <<(Ja (_Oj|> (Jj-S <—J < 4 \ Ul 0^1 ^Jlll Ci^Ju-^l 

\X\<^ 1 ol jl *A.a ^jl <^l L_s . (( L j-2>- ^Jl <JL^U I ul^-o 

^ ‘QhA ^ — ^ t ^ . y^xW J — illJI ^ £-9 j 2 ^Jl 

** ** J ^ ** 

4ajl^SoJI JjJI oLj^. ^j- 0 <J xlAoll ^_s I j-2^. 4_lL_a <£^LjJI 

O-alA Ax 1 jUj .‘4oj^_aJ| <_3k <_ul J_<_u_9_ll pH jio aAVI ^A 

I Ai& o a I 2010/8 — uuJI ^_s < — ‘- aJ - u ^-° d> 

SjjuJJ Ljl^^oJI oLj ^11 eA jl&^A ^_s <J j2l V ^ Ijj II 

o^jlll ^^LxJ SjaoJI <L — <Jjj-ll <jjj^fl 2>°j • ^ — ^jAil 


*LV1 I jj ^^-cAlil <j(j-sJI 


(REM) 3jUj_<_aJI 2M-II CjL j-o. Jjj jJ — 3LJ ^Jl *1 jJI 

fd^jllL Qul JlAk^l da£. (-j jIc j-&j <^jJI ^laal ^_s 

^ j-luj j ^All ^>4^1 J-^ J ^oxytocin Q-Uxi ^Lu-u£ jVI dllj£ j 

xxU <A| ^jlaa (^Jl J <<LcLA>jJI c_J i ^ jb j b sjVj_ii 

j^jll j_tlu 2010/2 — dJI ^^Aj • jJjJIj ^1 C£i -Liljlll 
^jl o^ ^ Jo 1 <L_uljj CNRS a \a L II ol^ ^ ^_<axj^All ^jlL^-11 
jj > ^ ~ ^^ja 1-0 ^ Lq^Luu 1 2 < a lA_&1^_o 13 

SjAAa ^LAJI t— ■ U-VJiJ . ( > J^-UJP \ a < i^J^fl ^1 ljLlJlL-uI Jjlj 6^^jJI 

\ a < I ^jl 6 Jjl^.jJI <Li_uljjJI 

:<Jju_oj|> J[^Ai L^J • ui^JjJI ^j2il jX. I J_<Jj| < uii 

«.jLiJlj jUJI JaxJI ^j-o j \ *\\ 1 1 LjloLoI (Jlj)-> V)) 

2010/6 jq tlJI . J-axJI Ij^-i *JjJI iLsi ^3 j ll 

^2 LJIU 996 ^ j I oilj^JI ^/jL^.LJI o jj£. ^.12 

(JLlLj^M ji\c 6jjl2j 6 j-s j_^. ijuljj oLljLij I j < cujjll 

^jJI oil II J L-Jl ^j2xs_s c_jLx-i2>i ja! . C/ — A ^ II 

h\& j — <1 JUL A^iJt II dLl coil ^jl£- J-t-^l ^ jJI 

^LdJI ^ neurons (oQj.u^i II) Ca^ (j^L^JI 

JjAjj v^ -jlJl ^ <uljui| O^jLaalU <ju-aLaa I 6j^-i Luaj) J 

<JlK ^-aaAjJI « \E-aJ I J ujl A^C^fl jxic jlju-alJ < Jj Jxn ^ .D> 

^jl^jJ I I ^jx i ujj < Luj(j^jJ < *_o L^j Geffen ^_j LJ I 

S& ^jil < jlj a^fl (j \ a ^LaJli^c A , \U sll olj sUI ^j0> : [ 1 ^ 

(( . <jl^.jJ jjlxI I oljL-all 4^^IL-7 jl 1 I (jAa \ dlliifc 

^jLx-ai,l (JjLu oIjLlj 6 J-d2 ^jjj <_uj_o Lxxkjl < Jaj) xtt 

^j-c 2>° DN A LA jJJ ol\ \c p. xA7 ^JlJI j ^ jlU <juul^JI 

^2 OuaJ^ji cal j <O^JjLIL ol iLtxsl l^_i jJ a Lie 1200 

Toward A True Science of Autism (*) 
.<k»LAJl Ic . >^>11 jl control group (\) 
guideline (r) 


ls <_oj ^ .oU->^Ll 

^_lc L>4 < All ^ “3 A 3Lxx2s O Lc^_ 0 _ 2^0 i^^JLs 

<La I J A3 A ill jA ^ jJI <U nVt cjijJ-oa^L (Jl^-o^fl ^/^^-JjlII 

jLojl£.VL dJ — Ijj <^£JjlII ( 3 -^ 

. <jJI j JjAJI ^Lo^V^J I j q L - ux UJji\ 

oL»VjJI J^.jjJI CjL^jI jlj JAS <di! J A ajljj 

A-^^pJI < Lj\ a < i %15 ^j-c jsa II ^_a Sj^JlII 

A xs~\ 1 1 J_&Ls_a o t^> ts~i d2j . <->jJij A (ill Q 1 S \ \l~T\ 1 1 ^_Lc 

<2009 ^.Lc ^_a j ^j 2 JI oL^j^f jXi^ ol9 122 A ilLajJI 

^ijij-c^l lxlL_uVI ^j - 0 oJ- 1 ^ 0 64 5_aL-A| 

0^1 ^ojlajJ A Ac. I (^jJI <jlo33 lxi'VI 6jicl^ 

<<x^UJI oLxxu-ujil Ll .^jL.^fl ^ G 1 1 oljJlj ^j-t-Ajil 
O-o j2 JAS <«d^.jlJI Cjlyas I )) ^ ((Jj^-ojLu Llujjx )) I ^ jlS La 

< (-aa-aji I <a Jjj I li LsjlUj .2008 ^.L ^-3 jVjJ JlL 79 

^Lol^o (_al l5 _L Jo^ajJI ^ 3-0 %27 (Ljj-txs j2_s < 6 jjL^fl 

^L %24j < v l y <(,VI eJL_L^I ^_L %29j <oL^JLil 
. (jS\ \ A Anil (_ 5 -L %9 J <<Ju_uLa^l L^JjjuJI 
^jL-ol olaaV I J J)^ 6 JadcJI O La Li I 6 JJfc uL 2 u jAJ 

jxLia ^aJI <<bS jJ_aaJI oLJLil jL.JaJI ^.1 J_^A cal 


Alillil J jlj llJI JiiA. ^yQ <U£.Lju^.VI oljl $-il JLL^fl 

IjjL ^LjJI Ljjo < I jL x^ill JLL^fl j-o j- 1 ^Aa 

L^JIJ^.1 < ‘-ulj^ (^ J • l? £.Ljl^.VI j — alA-ll J <1x111 jxlxa — L 

JLLVI ^1 <2009/11 jfl tnll o j_AAj Sdc oLL 

3 1 JjJLaa J <^jA A (_U 6 ji <0^ jJ aaJI <L^JLil I J Ala ijJI 


LL: 


Jr, 


t^ 


A jA < 1^^ Au 30-18 ^)-<xxj jajfc ^ < Lc jp x < 1 1 ict x_u 

a 4a jlio <kAa 17.6) I ajjfc j^. IQ pLj-JI Jj X n 

jx^aj oljl^-o cA — lxl^A dilj ^ j <( (M SJ-&1— u jJI AS.^A.'yX I ^A 
4_sa xxi CjI jjA jX^ajJ Cu oaaA jAl . <1 x111 j <Ulo jjJI 4 Aiaxil 

{ _y~i i~s iluJI Jajxa <laxj jJ ^MxJI ic ^_3 ^IALs 24 ^ o 


^al^La o_3lJlxxs 1I ^a£-)) lAlA.^1 (J^xxJI ^Jl J^^aJI ^j-o ^ j\c 
liiAia 24 II ( ^a -LA-3 j^I j JAL dJLifc qL ^A 

(J*S xllL \ A xxuJI ^-L (J <^j^.l O^LxJa I ^Ala 

o^jaJI 4^a 2u o-olAl jA^ <jL aaJI Ij_a ^A j . i AA^fl 

olA^lxAill oLaJ JAL 2300 ^a^La ^L^xxj 

<J^.^aJL Ajj) A t [ I Q| ALs^I L^aaLa L I JLc ^jAll 4aaUI 

-i-xU-Aa j <^. jail 4a jx j 4 \ a II O^L-Lil Laa j j 

L^-ol jA3a<>! JlAL^I ^LL^f < (y) ^aLAjjI cLVa jl 

. j^LII <>Lai £,\ a y ^^A 
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V £y ^y L»_i_uLjl1I 

<£jLJ\ <*Jl*il 6 U ,nj 

Lo JjlC 4_uJjl1I CjI^)L<JjVI ^.IjLCLcul 4jlo1c 


LL* <j| .^Lo^JI ^Jl tjL^J 

(jxijlrJIj 4 _j J a nC 

^-Jlail ^-Jlilj ^-LljjlsJI 4jl^j J^Lk. 


L>° CS>L ^1 J-LJIj 4 djJ^I £-iJ bJ^L-o ^ 

j-*j] < J^L° > o' oJ J 

6 J-^J Oujlxx. Jjj ^ c-ijL^-c 

^jl ^y» :[<ju_u 45 

jii \* \ ^jl j£^j ^.^fl Cj^LjLxJI *kha .oj 

LjlA ^juulLJ I j ^)SL* 4 \a i \lo SLl^. 

((.6^-i-uL^ £■ LJuaJI JjlUJ o-AJj ^jl 
4dl J ^15111 ^1 < jJjJ J> ^jL_<jLO 

oLaJLat-o Jjl 3 <j| . l^_j| j LoLa! ^ Li 

1 A A 4 Jjl ^ JjLs < 4 jl »1 J ^.1 ^y < LdJ 

^ * I J^jjJI ^j\-<_ujLall 
^-S 4dl (_uL_u^M ^jl*JI JjUlLlS 

La J)) :JJjL»j . CjIjI jl^JI dLt (J jlo 'v \ \ <Tt 

t> J& 1 c ^ Xj - u 

^1 J V\ X it l Jj& . 6j-o J£ ^^-3 ^Jl J-<_U J!}lL. 

4 jljL_uJ 1 ^2 ^Vl 4 juI J ((S Jjfcl j Jill 

t^y I uL* I jlj <^-^^-11 6^ a V> c 

jJLi-^^l 4 jL*l (J ilj <<jJ^Laji UlL jii 1* 11 

4 _ojjJ-OJ ‘LaboJl j Utl:^ jl L <-o 


^4ju_u 51) <jJjjl!> JJjLj .<jlo111j 4 Jo An jIa 
L^JloJ^I oo I ^jLII bj) ' ^ 1 1 CjL^-iLsJI ^j£- 


^1*. ^yy <GsJj (Shamanism <J' 4 ajlaLaJI)> JLsUil y j£Jj LglU IjJLsJI oLaJLsUI < wu < jJaoJ J> 

• J^Vi {j£ jHUI (JL^ <bi L5 lt <Cul 


shamanism ^'^AjL^L-aJI Jl 5 L.il ^ J^-i L^l 


» :4J 


ij^_u 


jv la 11 ^j| \ (J^uuj! LlII ^y j \ \\ 1 1 ^ ((.^oic ^LLl£. 

(A m \ tUll ^LuJu^fl l y a » nhill <ijLl ^-ljj\j jl Vif.l :<AjLoLuj shamanism (^) 
i_jLlxxiL» cjJjs-H ^Lxdi^fl ^jl)) JjU <iLi_ula jn » ill <_L>jJtlll lla <_il \_o LxijJ La 

(jJjVll!) ((.<ll)ll \UW (.jLjUJ^I jA£. 


djIjlcuMJ ^.lj-3 

Autism Genetic Resource Exchange, an open-access registry of DNA from families with autism: 
www.agre.org 

Autism Speaks advocacy group, funded research: www.autismspeaks.org/scienceAcience_ 
news/index.php 

U.S. Centers for Disease Control and Prevention overview of research and parent information: 
www.cdcgo^cbddd/autism/index.html 


^jJI CjhoJLxil j I ( i w < 1 1 1 Cjjoj ^jJI CjIjLlL^.VI Lol .4_<_oljjJl 

. cj! yuuu L^_oLo i Jljj ^Ls ^jul^JI JJaJI J jjlS La 

LilLj V I cuj ^1 iVI ^y j Lill L)J s 

<J^jLo> _a . ^LJ ^1 l»il -LxLa < >^uj 1 1 

f> Uait lj_>2 <d__j^ j-o] <^jj— ^ejS .j ,a> j 

4-ullLll ^a t u> Lcl^JljI J£jj xlu 

ioAa 4 juuJ1 ^ 11 6Jjui 


(b^y£. j y 


l^jLa IjlLjI 6 Li_uLo 1 » :<J^jLa> Jj^jj . ^ j) 1 a n II 


qLj 1 Ij C-)L>j)a a^-oII ^y j \ \\ 1 1 


^LjlIc ^ai I Lo ^jljlLlS Jj Ij . 4julJj 1 1 C-)LoJL3l1I ^ a 

4juJLs_a IjlAJ CxSjJlj J ^ 1 1 i ^y jL^JI cJjL^LJlj A iLa^fl 
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y d^' (< -Lr“' L! 1 
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JfflafaUat 2/1 jijjaji 27 aci 

! 2 U€>loom 2011 /ji^i 




j&^UaJI aalfcl : JAAU 3 JVI p|j 

UJ^ Jijtf-k (J-i4 (Js^jlU ^‘C'oj 

4 JjL ixJJ l jujjujJI -_ ulujJI < gULi/ j! eLLu V U.llia 


^ "'" .G> 


^-Lsa V ^ jJI j Ic j) \ aVi ^Qil x7.ll 

. ^-ajlII 65 -II Ajia VI 4aA 

>2 

j-^' ^ 

3aaIjJJI 

LS-^ LS-'i o>* 


1^ ^ LoJjtJ I fcLllI (^\J_»Jjlo 
J ^ jJI 


^_l£. 5 -»jjVI jLl^L diljj oL^-jVI 

.5 _aIjjlJI cjLo^Lc j^-U Jja 

JJ£. SjA^.^fl a nil ^A J JuA dll 


<AjlA^J 1 CjVI ^Jl ^V-*-l 


_c jl\ hjSi I 
» <Ia <_u jlil 


JAJlSAJ .j oaIj&j_WI d J ^J- 

^yG — dj II ^j-il J-C I ^ UjL-C ^j| ^jJ l^LJI 

IaVaSJI ^jljAS jl 6jl uulII O IajlJ jj_d I ^IjA 

Sj^l jJI (jlwiii lU- 3 l^4A — CjIjI J-II jl 

6 JaJ-^JI CjIaIaaJI CjJ ^ I Jj3 J . Ja^Ls Ja 

Ji a^>^ ^l^-d cl^ ill dl^ijVI I C& 

. ^j^l^cVI ^j) ^ Jo d^A d>lj) Will I AA 

JVd*. ^V-s-IIa — jJI <<d — Ij 

6^SljJI e- 1 A> £_o ll j^UlJ cd^l <-u 

. 4a^.L^a <a cuj SjLij !J LJJ 

,C ^ d jjU^o j J^^a dlli^A ( I J 

^21^-11 £. S^Lui <-o]| ^-ajLAjJ^fl djA 

Ja idLs <ajjVIa ^jjjaJ <^<d^£.VI j^-La JjA 

^jl 4 aLljj ^j-g Si 11 -Llaj j \ \*~\ \ 

ALZHEIMER’S: FORESTALLING THE DARKNESS (*) 
,(2006) 9/8 JjIjjjJI tl&\ ((j-a-)(-Ajjy/ plj <—£L<3 jI» ijiajl 
.38 ^ ,(2001) 4/3 JjjaJI <«j^jU)jy/ Jj)) ,38 ^ 

dementia (^) 
Gabriel Garcia Marquez (r) 
One Hundred Years of Solitude (r) 
harbor (i) 
dominant genetic trait (e) 


iSj Lo .G .G> jJ j^-ll * aj l^Jl A^Lj 

^Jipj fiLc 4 jl4)) 4_L3LiljJI <_sj_2i ojJI <jlA-^ ^_a 

^ <_ i_>S ^1 ^jL_iJI J r] ^JJxJ! 

Ca < JJ^jJI jjjC n ^ , m a \ 4 Aj^Ja a u^fl 4_s LxJ 

6 J-Aj .Sj!SI jil I aK IjIjAS coJI ^Lsu 

I^JL^.|j ^ilxVi^l cul)) J) -QJ <i*JI 

^j^l^Cr^fl 6AA Caj a \ A < 1 1^ » I 1 1 4_)^_A 

(JjjL»_o)) l^lj-tli jiL-a-C j aA^. I ^j) 

.^JulsIc xnll jLcI ((^jjlll 
‘Ot> — tiia-llj (_$jUJI iJI u — S Lol 

6jJ_» Lc J^La» LojlSj 


CJjJja 4_ilaCo ^jl^ a (< SkJA CjLjlc ft * 

4aI^j ^ LsIjlo o < aa^aII << 3lao jJ j5CJI 

S Acl <_oil 4_A-'ij_3 £. Jj-aaSlcJI ((j\ II 

<Aa-^s^JJ <jl*aIjJI <ia cajlIII Cj_2^jJI ^_Lc 

1^ V^klj)A.Aj j— JUJLJ i J1ul~v <<_»j^JlJI 

^j_»jJI 1 S. a ti^U ^JUI ^A ^ \ I 

ls— ^ ij 

f-l J ^j-c 6 J jlo-o <1IIa 25 ^ a ^ cOlC 5000 

j_aA JjlS SjLc |j_u ^jJI /ill ^ — ojLa^J^I 
C-A-t-ajJ *' \S^ K ~ A AjJ * V ; a I jl < (^/-ajjlolaJ I 

SjLajj 

jIaII j-oaLAjJ^I ^Ij CjI 1a 


AaI 4 aLa-^| ^-^SaA J ^1 jj 

cjl ^ o 


^jaIc 27 o i=AA % 1 uja .U ajJ 1 

cjLg^Lc ^jl VI <2006 ^l-^ ^xJIjlIIa <JLa 

JaC d 111 4 IaLxa j Jaa j^l cjJI ^jA LI 


4^^Qiu3 


jaaLAjJ^I ^Ij aj^A^ Jaxa JIjLa 
(( jAillll jAA ajIaj ^A ^Ua jIa 
CjLaMx ^1 jAAa LUJLaj 
.4J 4alaIa 

4aJjVI Jj-uS oalai 2-9- j-» 43 

4_La jA Oa jA L^aI 4aaaaJI 

Ja Sj^Iaa 

v , 4< aj£> 11 ajaaaJI qUV4T.II ^aaa A3 
.AU-il^fcl Ja3 ^ 

4 -L^jA ^3 4AJ4VI 

.4aJIal3 ^JAi L^_l3 

(jLZ-i iduAlljLuj 
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28 Jjls II * a 1 I \ \ \Jo j & j 

> ^t.TsI ^^jJI j — «_u^fl Jjli ^j-c <Jjl <jl — <_ u 
/J— L±J-// 6^) - (J r> ~S.~t I $Ji| JJLJ I OJLS 

^Vl jl jiVI ollaj Jl uaj% iPaisa 

An Early Start (*) 

O^-jLs-11 jIj — al ol — iiaJI J-A.I ^ — a Sj — aL (^) 

,<Lfiklll cdJj ! > jpt-Ju <Ajlxu * a < •> 


6ji ^IjjJI JjLjlI £ja <aKj JsIj IkLol j jI^I 

. A. \ j. u 20 ^ I 10 


L 4 <U| JJ 

^^IjUI^uUjJVI ,1 J J — <— <J I l 

<<l^)JU|jJ .F> I J_i .<UjL£ jJI CjL^J^U <JLjJkJL 


c-xCjU JA9 .j dlt 

J^sj 4-culjJ ^ JLall ^xjfcjljJLJ cul 

c_9L£jI j I 4_lljV i J-ll <uj J^fl 

LLuJI ddl jujljlij ^L_u £>Gjjj LUktii 

lJJH Lr lJI amyloid-beta peptides 
6^^JLO <lL^j>oj <jl£.LgjJI 

^j-O <Lo JaLI <Lo_&I cull (jl )) :<l jJLi jJ> Jj-Sjlj 

^.lc P-J) II ^ i*ft 1 1 ^Lb Jj 3 ju-u^fl dlb 

J J 4_*lJajJI^ ^'^LsJI 

((. i j j^ l I 

^Lc. I J_lLJ ^jl 4_<_ul^jJI 6d^J JaiaGlI 
Sj jLls ^_cH £_<_ujl Jj)^^. 2011 

l^j < (API) 0) j_ajUy^l y <UUyi 

6 ijikJI 6d^J y_aUJI j_cuVI jl jil yliu 

jujJjLoyU I jl lJsj* L^-liLc (j>\jLjj^fl j {ju 

uj jLiii 3^, (L^UJ^l ;\ ,jj) 

jjIa^LII cj I j-»j ^ uG^ua d\c 

dljLidj cyclotron (Y j^y^-lSbcu JL-uy 


£-Ju-oJ (jA,Uj\r> < 


'j> \ \^tn w<u 


<Lc^_o^_o <L l9 


radioactive 4.*— JiU 4 d£laJl oL-iSl xa 


yJI jj c-JI < uj I j^J < ajy (Jl tracers 

(JljJ JJ^J C-ljJ II Id) Lo C_ £ CU^JU-U 

.dUjJjLC^fl ^^IjU 

^ 1c ^yLxS\ bjS& 4_<_uljjJI is \V\ i, it 
dd-al A^-ill ^-oILisJI jjklJI jjl^.G j I c-sLibl 

d-> lj)*l J. U ^-JL JUU 6j} UslC I ^G I J I ( ^2>jl l I 

Jjl£. <y*jll I a n jJI j-a*_ll Jjl9 

l9j .(j-\_^JJ (j^lcsL^JI j cu^l dlyi 

6 djli <-3j-*l <JULa jl yjl <Lcul^jJJ A^sll 

oL^-ujI jJI ^ c ^j_^jJI 

joc. j-ajL&jJVI <ld I ii£.yi biomarkers 

9 

^Jl 4 _sLuGI ( M kl I 4_s 1 <L_3 lLc- La 
CjLo uj I ^ . 6 4_s j J I lL^.1 


jL^.LlII ^ ^ Lis yU £t_a_i_u_» ^jlj 

^uji ^1 jv \ \ V\ i <j|jj^l Jl ^_a 

jU J^L^. ^y& dilj_5 1 UuM ^^JJJ I JS-cIu 


THE COMING FLOOD (*) 
Alzheimer’s Prevention Initiative p) 

. '''jj '< ,~il auiia ^j.i.afl ( Y) 

1_4 j-iiLLi (jOLa L/d Jj-> (JlLa 4 a Cj I ^1)^0 (V) 


L^U^I elJ 

Sjuj^JI oVLaJI jti (^JLsJI Jjj juL-uju I f4uSu S a^cUI OluV jJI ^ jK mil 
OluV jJI ^ j-uJI jb^ jot jSiu j ^ «Gu_tuj jl jjj cjju^ (Sj ini j J - tu j^iLajJVI pI jJ 

.2050 j&Lc douju Jjulo 89 ^1 JuaaJ jjaJI ^ *■ ■■ j ^iLiuju j^ila 39 u 2010 S„^dUI 



... j^jLftjJVI ^1 J J^Lc j^aJI ... 

.CjLsVI j jjSjll 5 jj^-4 <U jUl£ 4i 4J iajLill juuxJI CjI JUujJI JMu. jUuLajJYI J UJ JLu.^.1 diL.ij 



jbjjb CaVbaJI jot jli Jj542ij ... 
<4ujlaJI dtou yjjdixJI JMu. %50 <Lluu_> juulajJVI j-> ^jojLJu l5 jJI Cj^LaJI jjx. jl jyu_u 
.jUulajJVI ^Ij-J <Iu2l^ux4 ^uluu 100 000 4la^j JS J-iuu j 



4.7 :2000 


j^ula 5.3 ;201 0 




j^iLs 7.9 :2030 





_Cj-a 


-iU.1 


. V I p I j 

J— AM J— A 
<_UJ <<JL^jJjJuJI 


(*) 


ola culjJI 

L>° ' 

Ai^dVI 

f C5' j' CLLC 0 ^> ^ ^ 

Uri (^1 L$ — 

^jjjLlLI ^jJL Jjj~i * <i \1 j5Lll t-LLA v_jlJljlLJ! 

J^l cuJ (Y) OLi-uQ Mill cGl£ I jl la-ii 

Jb-AJ .v-k — lil I ^1 (j — ° b^UbJI 

J x 1 — jVnll jjjll] <^1 


“J 


.M .E> 


SjjLlII (J^iLal (£^ ^ jiiCn^ ^_3 j^ula&jJVI 

^1 :[<o j—^jLi .n .p> <L-cj ^ a API 

VI j Jj) lo JjlS Lc <J| j JG 

(( A l^dG J ‘ ^ L_S J_<_U llali 

<UjLijJI oL^j^U^j^VI ^J^ALlI (J^ a7> aj 

<JuGca- < \ G ^IM <JjIjLa <J>J)3t 

JjlC AijjVI 6JJ& SAlS JLojl^Ij 4-ijjVI 

L>° lj . ^j-Al^C I <G| ^jIjlj V ^Aj-a 

4-»jjVI (jG J) tYtll £-2 lLG <_u_» 1 V <eUj 

^-ojLaJjJVI *1 j (j c <_»LijJI ^ s <i£.liJI 

V j\c, <_i£L li 1 1 ' ^/A^l 

. til ^j-ijJsl Oj J <JULJL^. 6^-iia <jjJ 

oL^V-c <u_ulll <l^L-J1 

^tAG Jjj ^_lc Jj> 1 1 g- 1^-[ — Au -V n. 

< ** < 1^> fL j Ijx^l ^J-O 2AjV-> 

. cj Ll^jlI I^ji <_ul dLAiL> L»^i Lat-S j 

API 6^ jl \ A 11 ^-OJlUiJU ^ I olo. I ■ ji^ 

4^^_<_L 6^ x tiC. £_i_a_» jVt/^i 2010/1 ^ ^ t Vi I 
oLV^JI 2h° ^->j) * ^ 4AIJG cj iAl jj 

^jLLua ^ JjlS ^ S jSc ( I 1^9 6 J ^JlII 

4^I^J_iJu 4-JL>l5Lol ^1 t 

4jLO_»jl^VI O Lt-u-t-a^-1 1 £/l J 4 


i^lll ^jxiiljLa 


jl^Laj 




CjI ojI^j J ^_S < lcI\ A^ all^ 

^JlllJI dljl umj 

<^-o_>LAjJVI ^1 J I CjL^-V-C. <Loj ^1 £-GJ 

j(jl2Li ^jl^.G <Ijl^.Lj J \ 1 11 iJjJ-G I ^ \\ I j 

J j-»-o ^ V-c. ^ — II i^UJI ^ Vi \'\j -o^j — LI 

JjlS £j o <lA\ < cJ-c <L^.L^. £ a L^J °-L 

100 Years Of Research (*) 
Some Relief, But Not Enough (**) 
Alois Alzheimer (^) 
statin (Y) 


^uvi LS u^i\ ^jisdi ji^ 906 

(. 4 t ^> ^ fjA Jjl ^<J-CLjl_&jJl (JXLljJl> 

b*il=JI ^jLa. plaques 
^ tangles j 

I jLViCl ^y~> ji.1 I Jj£) Calj J) ll^» II 


I 100 V j-i <ILqL^II ^^LslII 6j — a ^_s oI^ajJI 

. Otl! I 1^ - . C. V I ClJ^kJ ^ ^UsuljI o 

< ^-l^j ^.V API 6^jjl ill -La — U lAji j 

6 J-zGllI CjLjV jJI o <JL \C ^J-C <^_il <Jjlo 

Jj^'Aill A uit ^j-LoLi. <ji 


JLol^-1 £»a jH ^ ill gene variant APOE4 

^ ^ V l ^ I VI f-\ J 1 I 

.<_» <_»Lt-^VI 

2-^ljj <ju 4^!ibdl ca^j^j Cal ni mi II *k. J_H_<_u < d— I j 1 ^ ^ Jl 


:Ldix juiu\ jjlj 

o^l ^ 5 jSI jJI jlo^i ^^1 
^-* ' '^11 jx. iU^,Lj LgJI ^ jij 1 1 

.j^jOJ 


,-,U A ^-; 1 1 J obj jlll JJ£ J dljjYI 
.^LsjJI 4£jluat,l 

J^L^.Ll 1 I ij_i CjH-iLU 
^La-Jjlll i »'<"< I 2 i j i-\ I I ^-LiAxSiJI <■ ! 

. 3 <L>LijlU Cil» VJI J 

So£ Ci Labial I cjjoa CaUxuUI 




Cj Lo lxiI ^J l jlt-oJ API 6^)jl ill 

<_»LijJI ll c^_i V Ao^^UI < i^^JjjuJI 


■ LcAi cjI gI 


JLi^j 


^uyvi 


^1 J 


La£ t(jo^XI I jA aljj 4 -uaaJI J^l ^»JI 
Cf i < i^"il J, 5 * ^ 

."oiljfiVI 

jLuxa ^_LiJ j-s g-LalxJI (j^Lau CaLuiJVI 
JjLuJI CaLlitj j-iji^ ill JMi. o^jtl 
^ 5a£. bi 1 1 n4 j I ^LajJI 

^gJI ja j-iaSJI La-3 f3— 1 j_t ijj_uJI ojLadJI 

.jSba ^*iLt ^1 3^.LaJI 5 ^1 jJI 


Jjla 1 LjiS j ( ^ » Ls jJJ ^ I ^ J 

^ xAjII j i c <1 OcLa jll\G ^j_o I c LA 1 Aj j 

Aa^jVI Cj ^-A 2 Li_u_i )) .<Lj (^/ljI x^all 

<julLo ^ \C J I ^_o_i <J_» ^la 4_iJ Li ^ UG ^ S 

6 J-J^] ‘<>0^ M> Cita ((^ jlLlLLII 
<la_al^j AiloLlJI ^ < utLaJI dalSV-Sbll J-o 


[jj-oLaJI CiSjJI ^ 


(**) 


Li Id jxuJ jdJ ^ <^AJI (JA3U 

<(jxb A»1 l5^ O f L)J J (j^a (j^sl j£.) 4-iAl ^Jl 4 -jjj^I ^Jl^ 

. JaMd CjIjCujj ju 3 jjl£J Lftj-uC GybaCj 



: *\ jjJI 

jj ijdcul (j\J ^ JOuOH ^Jijjl CiLb-Ca 

donepezil Jla) 

(galantamine 

: p-I jjJI 

(jd ^ Jalluj^l J-at InuAi 

djLa J-d ja ^dj-» l^a lj-» ^Cul 
j^<iVi j .^lajJLi Qd^S JjCcuVI 
^LxJI ^IjXI j dl jj^l SjbjJI doA 

^ nVil ‘J^IuJI j 

.^xajjJI 

: t -\ jdJI ^jjur> 

NMDA oMa^luxa CiLxdLxa 

(memantine :j^l j tA jj) 

: *\ jjJI 

■ ", > a I" j K I I ^sb-Cti ^ I C. ^fcbxi3 

5jUI glutamate 

sb^a ^1 (JjQi ,^111 3-iaU-n, idl 
. l^a isLia j $ I JMd Old j-u-a*JI 

Ji^a ^1 ijjp ^1 4j^iiJI 
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[^LLdjJI jjKUl] 

a jS^xa CiLaMt <Ai i’i^ \ aja ja Cil jjI 

- CaljjLi jJU jit dJj ^\'ix\ jjftljJI CaSjJI ^ .Ci ijj-Lxu filusljtl j^Js (J^_t4/y/) jAaL&jJVI *1 J ^ Xial^JI (j-o jXI J^lai XiUfc 1 jxa 

Ci I j-td u < j-ajLAjJVI 4-1 J-» 4, '4 Ix'U ) 4 _l2>. jJ j>.,i,, J 1 CiLau-ul^JI cj4I jj CiIjjVI <> iAj - (j L-lujJI ^ uASfj j>— Jill Jj 1_<.<JI £LajJI J„a„,< in 

pj-dl 4 _ia^J^i_JI CiLa— culjJI jjaj jL» La ^ j^jaLlII J^Lij . (4^al_uJ) CaLuij^jJI CiLi^j— u±a ajLij JXa) jJU ui ^ ajlt Ci J ai 4_ia jJ j_u 

.XaLiaJI j^Js £-lo_i jl jaJj ^ <UajXI a iA ^ ^MaJI ^ jli jlj j^aj <(j-o jaU jSdXI 




JaSLJjj j_c 4 J jJ_ujX 1 4 ii.LajJI J_£l jXI ^ £aAla 

4_lLu jjj Lalirul’i <j^jJJ (j^a jS i a Caij^Jj a jSl jJI 

- J-> jlxaVI ^1 j3 jx ^Vi\4 < jajlxal LLu ^ jj 
JMi. (j-a 4ix ^jaUI ^ujIj 

qu 4lt^l ^1 synapses cLLiXI *_j - CjIai^III 
.( Jj^LAUI j£lH) Cilij) u^xll 
j*a (ClxusjJI J3I jjJI) CuLlooSJI oljLiVI jajlxaVI [ $- L3Ui 
^jSLaaj .<LL4"u<JLl qL^u^xIL qM w'i< til. I ^Jl 
J^uCj jj ^ualll fjA jjjL aoxa jj jlxaVI ^1 j4 jaLLUl 

% ' \ ^jll / ^PET Cu ^jlijjdl oLs-ajI jjj i ^ i~ 

ia_u Jj (J ill ^jJ^uSlUI B- S j ii >|\) t_C jJs CitlxJjVI 4oltUJI 
^ytLajJI JiLuJI ^I.vV'ujiI j<Lau LaS .^x JSLCu jjjlxa^L 

.^jj^JLxaV I J-l (X jojI ^J l jLlxJ ^ 



Tau jUa jj 

j < ^.;A.JlU 1 Jj 4 Clljjxxi 5-1 


4 mr>< I) LtMiJI J^ilj jli Ijjls 

f.\j j^ i -k , ;V; I 4_i^LS i j ^\ jX I j^Ja J_ii ui ij^aUI a^LcuL 

JaLirUI ^jJx jxLujlj <4. ixi iRII 4JLaJI ^ 

(microtubules 4 aisjJ| exxiliVI 4JSLA 

4JL^ Lai .Ci Lt j) u^>x l I ^iL^uaJI J-axll 4_i jJjaaII 
jIC CaLi-u 4_i j^ii_u CiLiS j^a ^1 jiii ((j & jXI 
.4jjjjjjJ| o-uLiVl j£ pJi j-a^ (J^usLAUI j-tzLi/) 

^Jl (^jJI dSijJL Laos exuliVI did 

.(_£ J^jUL J-j.u'i Cil oixa MSCoa < jLUl jj 

jx jl j^tLajJI JiLuJI (j * a 4 joxJ (j^xi 

.4. i Uadi aid 



iajxMj j jjo jJsl 4 -lLolX j^ku ^-a Ci ^XLa LtMiJI 1 j_lj 
dljj^l j^Lifcj aj^l jJLi Cal^tA Sjj-uVIj (jAijil 

^LaVLi ^LajJI j^aAI LiUiJI Caj^a (JJJ- .(^j^VI 
(hippocampus Sj^l jJI ^ 4J 

(j^Laa ^JLUL j <(^JJ a ’ jj-u 3) 4_i ijiadl ^LajJI cJCUa jj 
^jXudsLiAt.l jLijJLi £LajJI j-i^^"i JMi. ^ l^.\xiLLa 
I iA ^jLluIi 4_iL^_l1L j .^LajJI ^ jxlaJj ^jJI 
.^LajJI (j^a ajajx ^Lal JauijJ jjpxAJI 


NEW TOOLS DETECT SILENT EARLY SIGNS (*) 
positron-emission tomography (\) 


( 2011 ) 2/1 f^\ 


68 



J^LL a ao. 


'J 1 


J Jjl2 I JJlA (JaSjII 4 a1xI_2 

i £jjO 1 \ \\ A~S 

- ^Jl ^yA £^jxll 6 jIIaII 6d_& 

JjjJjLG^l J — -AJJJ ( ^yA £\J- — J 1<-^ <<1 UJ 

ujj A A<3 4jxLojJI I A^LlJI £"jl S* ^l^lJLi 

£yu Jj-<sJJ JsLLa — Aj ( synapses djL-iiM 
C jicjj .neurons (oLijj^jJI) oLw)i</r>* II 

lS^JI CUJLA ^_J^JyA JjlJ £. duLO £-_AAA ^1 

^_a j_s Jo a1j-a 2 I < (PIB) B- ^ j_c<sjL1La 

Jfj J) aAaH AaIxLa £>J AJ) lS*T\ ^S-AjJJ ^loj 

(* ojlj— £it*ail j»-<-ulj) PET cu 

^ Ijll I 4 jlLx 2 I J A J_a-<sjJ I I j_A I d 2 J 

j^is Jjl2 ^c_a-s)j JS-ujla IJjla 
(J^ l^ MM 11 Jj. A.rO jll JjLSj < Lls.V 

oLLu ^_£ s j < tau ^Ui ^^x jl oLLu I j_u 

<CaLa 11 ^ K \ <j\ ^vC- J ^jlSjIa ^_1c JxLculA 

(0) 4^a 1AJ1 oVt^oJI 2^ JL^iVL 


jAlj I jL_u_S (ill \X~S <4^caI JujLa CjLs-o^j ^_S 

f^L>s 6^ u^j • 
^^cLojJI (JjL-oJI Jl^LA 2-° 

J_AjJjl<a| lljLA 4-1 cal (j^sLft-All (j^)-Aa ^ 1 J 

^j^sUlAIVI I J A Cj JL-^-AJ <jl AJlAVI Id g_A 


^cLojJI JjLcoJl ^yA JjLAJijJI I Jjfc J I J_A La j/iC 

.^Udll ^_a oLi ^ JS JjlaJ dull 

6jl-Aj £-0 d-AJ) 1 V XA 1 lljLA ^^JuullA ^.t-oVa J£-aIiA J 

4-o^lx j_1ul! 1 ^xLajll JlLJL jLa 

.^j-sjl.1 4 \ 1 x La *>.,..111 ^ lx <_a 
£-A j^f 4_A caJ j-oaLAjJ^I *ld Jj — gJa JjlS 

cJLXukll ^^-O-cuj ill^. I JJLA <CaI J)\ I ti 

4-JUJI 6J_A j j^nj ,(MCI) 0) isu_caJ| 

CaI^^S (j\a ^“jI^jla o <Xj a ' y ,a s 

• CaIjI^xII jl c^JaLa i iA ^Jl 6j^l jJI ^ S 


Inside Your Head (*) 
the Alzheimer’s Disease Neuroimaging Initiative (\) 
magnetic resonance imaging (r) 

J j ^ c^J\ jIjj ^—o^I Jl Alzforum (r) 

C)Laj)la oil Lcjj"( mo jui (j jlliVI JjLiJ j^jU^JVI 
f-l jJI I jjfe (Jj^. 1/ <^ill oLojla-o jjj^a ^ uo ill 
<1 1 1 >Tij)*i i*s .J> nxiiG ^a ^ <_ul uia_j 

d ! i ^Ti i Lljj «l_Li_a (_^jJ ^L-u JJ^_0 

positron-emission tomography (t) 
the cell’s scaffolding (o) 
Mild Cognitive Impairment (i) 


jLHaI ^j| j^Jla 1^%^I ^-i^JLAJ . ^ A A^-Q-U 
CaI^-o «. ^cl i <_u I J_A 

107 ^Jl J il Jjjj aJI ( <i a*-qTi ^ 

^A^.^_A C jU^a) .(—A I L^-A aJ-C 

JIIa (-U CaI>a <_U 0 ilA<\ jij ^ jll 

■ i <a 4^0*1 11 ^Jl <IaIjl2j J JX 


(*),* 


cJLujIj Jx^I j 


J ^ 2^A Ca^aIxI 

CaLo <_ul^JI 6 Jjla <-a-Ll J XI lU^l 

6J l Jl iiJI I Aj, , < jl^Jj AlaJ 1 

A AJ . CA 1^-A <_U j^L^JlA V 4_A_A^i 



‘ ^ /m^I 4 ^ lj) ajJ 1 Ca Lq <_u 1 1 ‘ 

J a _9 A 1 1 4 \ 1 / ^ V 1 4 S A A Jo 11 

&\ jJ ^.. U^AJtJ) j-JA^-lAaJI O j ALi^A V\ 

^ 2004 ^lx 0) (ADNI) j_^UJJVI 
2x3 Lx 2 2>£- Sjl ac caLa^I 

CaI <-u lojjII j 4 AjJ^fl CaL jl'u 2yUA 

.(NIH) <^^JJ 4J.UJ1 xaUIIj ^A-aALoJl 
4 A lc. La ^ A A S*A 1 J Jo ^ AJ)Jo*A 1 

(J>\_A Lt-S^Js 1 ^ A A^-ll J AX 6j All A 1 1 4-AjJ^fl 

j^JslA Ld (J^O ^ 1 ^IjJI Ij^-A 

^_lx 4 XaL_uJI 6 jliJI CA^irvJ LoX Civ a 1 1 

• O '* ^ 11 A A A mil 

jjlLc jj^xa jj cas <2010/1/21 j 

JUJJ I j A ^_a Jjiol 1 La ^ 1*1 a jjkl ajLA^U 

4 4x jAys> (jxuuij] <dlLs. .R .C> 6 J-X I 

(jOjJ Li ^j_a j) a ^ sl 1 La 4 a^s. ^jljJ 1 Ca Lo caj 1 1 

6jjl A Alll 4__3ljllJI (Y) (MRI) (J--U, Ujl^lxX I 

^aSj-LI Jjlol 1 I S. j J_OJ 4 jl2 <-<SlA [ADNI 

6 jjli L^2I jJjla 4jus» jJ jjla CaLaa-cuI j-a dll J JolAj^j 

<dJLs> ^j^sjX 2i j .^j-slj-oVI IxA ^Jx 
^_ lx JUdl Ixa ^_a 1 -^-aJ| J-casjj ^iJI ^.aLiiJI 

.Alzforum (r) ^j^SjJI SjJjJI ^ ^jjJI 

<dlLs> ^t-AJ-ll S jJ ill dill 

21 dulo cut jll (jjjl jl2 21 




<LiIj_l 1I IjfL u 24 jxj 



a' 4* n 5aL>j Cu j j-> j(j H < 
^lJI PIB j_> ^J-usi-ULu 

d j-3l£ jOOi ('i jX (juiiu JMs. ^LdjJI 

dc^LUl j^a L>^uu 4 jLL> ^a 4lw 74 
.a^i jaYi 



4.JCAU (JXiLaXa 

jLa 
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^ Sl^d A dl J_> cJ Ij I OJ 

j^.l_s < Mil *.Al ^ 

l 5 -cuSjjjjjAJLj PET jjd JKx 7,1 
LJ ,_5 j — II (t) a_a-jjSjJS 
oij j) \ 1 1 ijLj^AJalL-u^n 


(*), 


^LJLJI 




yLXL^L 


JAJSJJ 


(**)(! 


A^ju 


2JL^ 

^jjjLluI^ 4 jlO.^^JlJl 1I CdLo_i_u1jJ1 ^| 

iod iillai 5_ulijJI 5 -&j->j tjJI o 

^jJI ^)_o^ I — (j’l£.j,*ndHj 4ddljjJI Cdl^j a n 11 
API SjjLlld I oJj 3 ^ i^a-aJJ IdLaLc. J£ lL 

J ' ^ ' l _ s ^-lj -iSJ — J^sJlj 

^jl Llj-lc <j «Jjj 1 4i-al^-a 

jJl^) J^M <JU. Ul^< f^l^jJI I Jib I ‘ ^ * * 

jl <*UI jl 6j— £ldJI ^ s) ^^--^11 ^dJ 

4djJ^f1 J jS| (jlljd <a 1 xjlII j id) JjlII 

.placebo J^JUI 

f — <^ 1^1 Cx^JI Ijlj 

l5 -^- Ca^ j — c ^l 6^ 

CdUljd^.VI ^jl o I ^ j^Cld ^j) (j\ 1-^Ul 

4 aA^c. 4a-ul^jJI JjlS ^j^ii A a till ^JjLd 

JdLd dJlj % S V A &LjJl 11 

Idjld-d I LLuJI 4 ji um ^jjjgJI IjI La 

I £-o dlljj <<J&LjjlJI ^JLa j_<_u 

JdjldLol tjLldJl ljj \ ^jjlAd j. ddfLll <Jj^fl 

6^*\ \ -ft 4a_ul^J ^Jauu-ad <<AjlA.^J 1 ^_Sj 

dll^jVI 1 1 1 ~s.*i Cdlddj ( Jdj>l tft 1 IdddJI £j£. 

A \m\ ^jASL^ ^Xd (TjdjJI ^ aA^JJ jOJ L a j\c 

<3:l£ .r> Jj 3d j . ^_*jJ j jlLuJI Ij ^ 

A. \ \ A^a II CJ |^ A A ^JL 1-uJsl *k UiJ ^ »J-o] 

: [<^l II ^1 J-aJI 6^)1 J L» 

CjLo ljj I ^Jl LljjJ ^jJI *\ ^jJI 

<JUJI ^ J\ JjJ ^j — o A ,\yj ]j±A\ 

j<\lnn ^1 I r\ 1 1 4 j^j^_<_x_l 1 I 


WHY TREATMENTS LAG (*) 
But Does the Patient Get Better? (**) 
.^1 jiJI (Jj"< o"< 1 1 <ijl f>c. ( ^ ) 
fluorodeoxyglucose-PET (r) 


[j;!iuji aju] 

?^rUxJI I3U 


^ I VLosI <j^a-»L&jJVI ^1 J-l ^.1x411 j^laUI jl ^ p | jj <-u 

Jlo jk ^ j£. o a-t *i ^ . lipitor jl prozac dll JjjJ I Ola, \ u> <4JU, \ jl c j-SLa i j 

OLJVI j i v 4t4 IjLxj I jJI jLa jJl^LlJI jl jJ) <^l ^k t\ jjJI I j— A 

.4J)llxJI Oj^J ^^JJI ,j-£> j^lU 4, vL^>VI 

J_ 2 kl Sjs- JjL- culjJ dll& J cdJLl j ^LL3 J_» jlxoVI ^1 jk ^Iaj ^111 iu J.5» Ju J 

^-XA^. Jl j5fl ^ 5 ^- <4111 jl jl jadljJ ^.Iaj (jl 4 jjjV 

JLu 2 ^Ij 4_ajU jjt_j J4 t m^L> Jjj^JI) .J— <Ji4JL> o*L» j-J j_» jlxoVI jld— <-o1 oL-culjj 
^LaUi^M jlS I jl Laui JCL^Ldl jJju Jg- 1 — t i j .(j_» ijlalll j^aL&jJVI 4_» 4 j— cxi-u jJI 

J-iS 4-»jjVI Olid j .J-da ol jkijuri^i I j_^_» 4lLxlt,l CjLJVI jA—*} ^ 5 — ^ 

^1 did^l <b Jjl dllA j . LiMUl CJJ-ULI jlj (jd Jj^ll j jtl j la jjl dl—lA J_a ^Mll 

<^-tL» jdj—t-ojVI (j^k—uLLA jdL»j jl ^mitochondria ol 1 J^Lt SdLaj jl <ot^UVI cdLlal 
Dimebon (^d-i ^1 JdJ jlS (j ><d,l J— dia jl.1 .Old j II la La I Jdatj jl 

pld dillal ^1 pLJaa^ jjX. dl j— dJ I jJlII j .d-»jla^VI did^l-txil e \ Jd J— 

u x iLH I (J^JI <jd^VI ^1 jliojj-uJI oVL->^a JLaJI Lad tj^iaLSjjJVI 


Idjd^l dddj J-di. IdJl 

I jJ-iS Ulaj J jj 2 ^=^ tA^I <— »La-»JdVI J-a£ (ja Jdau jl oLHa.it, I o dA 

.daj±La1 li 1 til Ol j \~\ \ \ jiKi 41a ^Laa ( jajliaVI 4* ilh (jCijja) 


<Lbjaj jajIxa^L Jaa4ia jldOl ^Laal ^Lc < 1 ^ II j^a-a OL^LU 
jlal aldOVI J oL^ULlI Ja JS ^aal <K^JI ?• ^j_uJ jSJj .^Ladl Ja 
jXI (jAxa da£ djjiaUI 4a jlHa 4aaaLa. 

.^LajJI dda ^-iaa ^laJLaj JaSdJI Ja dajla^^l LUaJj ^laa ja^la£ 

^aJI ullaa 4ajUX LdiJJd. 4J3 ^_a Jaf. ^dlaa jaaaOdl add diLua 
jl jla jLa JjaJI ja ^ jau-oJI ^taal 411x1 Jaa <da jiaa^l jLua Od^aaua 

.Oldlxaa dxaaO ^aaa 

jjxaJ ^Ladll 4 m nh II aLaaiaSJI pXj ^Jl dd^a aJdxla dalaaxaal jaaul 
Pdall £LadJI ^1 J^- 1 (j^tsJI Odd (£d^l .Olaj u<~\* II 4aaa-o 

.4_i*ll j jlja ^laala 


A. \ \ 1 MCI Lr -Z\ jdVI > * auA ll 

(2^-1^ <^_odLAjyJ^I p\ J jdL£. I ( >1 Will (?}£. 

^j^j5va I (■ I jJ 4lal call dj^l LoJ I 

old j \ is*iC- < <1 \"s J | Cj J-A j)-C <_dO.E ^ol^C^fl 

I JA ^^LcujLaj <^LcJI Jyx 6 JLV 0 j^LiLld ^_3 

lJUJI jjjiad Lo LJLcj) .CadjJI c^l \ < A II 

( il^lsLi-^l ( 2 )^^ Ijl d I ^-Ij (^-11 

>J . | J JjJ I I J) - & I J-l I 

I a jdja^d <1 1L-JI 6J-A ^ dJL4 


lualjdJI d-il Id Jdl 

^aaa aJ I Ol_aaja^l dal— baaa 

dajlaal laaa 


I in II J-aja did— Ol jl CaLailU 
da jlaal 


dajlaal laaaJI ^aaa OlljaLa 


jla Oldlata dldOl 


4aan2L*JI olall jJI 


Jl £UiJI 


^jJI Volumetric MRI 

(Id ^j£. ^llJI ^1 ojJI J(J) a 1 A JII s 

Cdld^VI £-dlld id^l (di . oL j) W^»l l 
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cjUfc (JJ\ oil 
^Jl aJLxiJI fcjjyi 
jdL^Ldl jAau ^Ui 
jjaau pLIsVI J 
4 jul^JI Sjjli / CJ^ 

H ^ 

jj ijlajJI £-a 4 _ul jJdl 
^dJIj 4 jlu»LjJ| 
.<LajU}^ -k< 


< gamma secretase jQj J i < a La IS 

J . J_s jJjLC | IjULi Jl 1*1 1 1 H ^A d J ^u 

LokJI oLj^LI ^jlD Jdjllj <dJ ijjS V> 

^_iL |^Jj) U<i i^j 4S^-du ^A <UlLaJ| 4-l^J^ i-aJl 

CjLo (_ul jJI J all (jl)) :[>— UjS juj 

4 \ i A ^ i- 1 1 \ ^ \ Q I I \ 4 Us \ i I 4 \^v ^ \ \ I I 

° dl — a \ jC\ \ <\ tliC^J^I c-ld 1 

SjJaJIj ((. Li i_al j ^ ^^LJI 1L* 

£j\ X A^JlI 1 ia A3 ^ ( 3 1 A< > l cA 


c£* lt^ uJ J u-° 

jllil ^ ^2x3^ Asj .«oA_JJ ^dJ 


<^- 0 -iLd)J^I ^Id * l^-t 


e U 


>V 


Jai JLJI <j(j^ <-uj . <J^dJI <jlH_s *k \ \ n 

(^S^LkJjLa 5— uljJI cLoL^mi Ijl L.j)x^^ 


J^dL* Ljaj <-oJI L J i jjlj 

dlld ^j-o V uIjj < 1 \3 4_i^. jJ jjuJI ddLxxil ^Jl 
4. UtM ^jAlJlLLI ^j) CjLiLil 4 1 ^ A 

<JL jAJ f — J J* 

jl MCI ^S\jS^\ , L . ^ - LJI ^ x^o 

. j^Lj-WL *d^ ^ < nl 

U — u[ Lsf^’* JLAjj 

die ^^-LsJI £_o ^ dild 

((.^jjJ ^1 ijl J_> 

<JL)LO jJ jSJl 4-J_u|^dJ| ^_S LJ 1 dS^Jl J 


.d Jl I ^Ui^l J^I ^ , '^’ '"' ^ 6 j^ jL - ® f-^' 


Lojj cuJsl c^lj ■ ■ xTi*% a <iL»» :<dL jj^> 

J^fl 4_<_ul^J IjjS-ql ^ 

. ((^^jj_<_uJt JjlS 4_LjJsI (J^L. 

( * } dl Jj ) n Cjj^L* 

4julc jJ j 5L11 dJ^Cle 1 a£. ja! 

^_^JlI ^l^JI c^i ^\*S API 6^dl ill 

uLi.^1 jaJle jSjljlc ^jIaj 


O I^juJljJ I ~vl I 4 _ 3 L^. jJ J-JlJ I Cj Lo <_u I I 

.<^llS> <lLaIa ^ 1 cj -43 a^SldJL» 4 AjlaLJI 

4 jlC ^_ od^Js 4 

^ -C£- 


jIjJj <^Lu^> 

xJslJlII ( 3 ^ (J 




^ jJ I 4-C j) a 1 1 cA \ s <4 ljj bJI 

^1 J ^ U^l APOE 4 J jliil (^J aJI 


Cj^IjUI £ a ij-^t (_£j II <<Aa ' "A .S .K> 

J£-l lxjj Lc lx. l 7 l 3 l!I 4 jI^J ^Jl 

u <aLU ^LxJI i !j l±j ijJo j i j ^'i ^ lc 

^ «dljj)fl oji U.» ^y£.JjLo Jlltl hGlJ 

^j". \< ...I I IjjjL ll,l o, 

C5 jJ-= 4-I ^lola.VI c-Uj (^dll j-A 
4 _)l)lcjJj^-^ <cl A A I ^j-JdJua ^_a 

.API SjjLil ^1 

<_Sj — c — II <dlljjVI dJj — jL. j — n^LJ 

CjLMjlJI j LSI jjVI LLUI J_S j-^u LL^j 
( 5 j K - i.7. oddU Ij^Lo (r) CFIT S jSLXI 

^jIjl^^I ^_S ^ juitl ^4^1 ajSI jJL> 4I2ULXJJU 
^ I C. (J^aIaLIj ( ^-^- 4 l-& )J I 4 1 J-1 4x>lSJI I*> II 
^iLl 4 _»Lujuj ^Jl 03^^ 

^_le J[j) A^i^.11 tisLi-Ujlil (jAlAJ^I J ^t. \1| 4 
AjaI^^I 5 J^I J La I 4 juulo 4 \ x^\ 

A Cognitive Shop (*) 
Bristol-Myers Squibb (^) 
Cognitive Fitness & Innovative Therapies (r) 


\ . \ r i**i l ^ > 1 nl 4 \ 1 1 < Q \ 1 1 1 ** \ I^IjlLVLj SjSI dl 

^ n 1 I ^31 H 4 -Itu'*^^Cq 

L.VI JjoklJ S-oj 4l 1 


LSIjjVI oljl 


4 jl^ 4 >JljJI CjL i_a 1 41 ^Jl LlL. 

Ij| L (^-le liJ j_j ^ji < 4 jljIa 4 I cjjLlII 




jJL jA .1 LLaJI 


(J \\ 1 n Jji J) l \^^fl (£Jh* < - tjLO ^jAL.AjL> 

Jl L.U- JljL-o <4US> JJj . JLllI 
^j) (JjJjJI L» -(JL$a-» ^$-3 
<4_iSl^jVI ^-v Q \ 1 L. a 1^1 ^j-^dl 

(( S^-cuLjxJ^I ^ I d-> iLaA \ 

^ AjL CjISj dull ^jAa ^ JjLj ^JaAJLsj 

CjLo <_ul jJI ^ 1 -dL i_ul 4 jlLl\J J-AaI ^ 

J jLcadjd 5 Sj du dJ-Cj du JAj . 4 dL^J v >JI 

Jj LaJ I -o dJ L jA. I ^ < <t jd L 

L_Aa_i-AJL ^_iAj-LI j le ^J,LojJI 

j /n il LJjl^oS dLJjj <MCI Lf Jkljd)fl 


*\ j J| jj — lm ^ji — S-oj jJI d^VI — aJL 
JJ > L5“^^ d^VLJI 1 

^Iaj^I £_a JjJjlo I llLuJI uiai ^jAIaAj) 

Lojdpl J A^">k. 1 «i| Jj 4_i_u|^Jj ^^LcjjuJJ i jllJI 
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o \ ts~j I jaI » : cdLu-u J j-Sa j • 2004 ^ Lc 

^jjjIaJI ^ j J £ <AaAts» o la I jc^.VIj 

<^-oaLAj-WI lj_A ^$Jja ^cSa <6jLulJI 

<a <_u (JS a \ LU L£ » : £_a llL » j < « Lc I j>j ^a 

c£ ' J-^ o-* 6^-^ a ' uJ J 6-° j-f-^ l 
((.^_l!L^ ^jja 

^ J^lkll CFIT jS^ll ^ 
jlll £_a Casa Neurociencias SjI ajlI! 

<£. 6 J-OA call &Ll^J1 T> aa 1 <Ul*lll 

J^LlI 1 1 J LS ddljLa ^ lit <jlo1sJI A Ij^fl 

CjL^WI J I <cuLs jJl ol^WI (j-° SL^a call j 

o' LS— 'i je— ^ O—^J .oLaIjj^JI ^j—lt 
. dlljjVI ^_l£. d£-LcuA dd <LsJjLL1I CjIaS^IcJI 

J. * 1-^aJ 6JJ^-C CjI Jj^JuLs ^J1 AA J J) 

<J-cuaJl jl <_c^LjJI < cujLai I j| I ojlS 

Jl9 j C5* C5J^^ — ^Vl cJ^ j I 

<^Auljfcj_WI A j ojj ^ j Uc^. J lIaL 

<_cl ) is*i ^a^ I d>l Anl^d LS~^ ^ ^ h^. *Loa ^j\ 

• <^a^lj oIaI TCw i i ! ^Jl Jja^jU 

1 ^0 ^ 

£jj ^aIajJlS ^ \ \ 3a *dj JJLJ ^|j A | 


jj <L&tjJl]| £C_Jlou £La.~^J1 -LlAA j \ \x"\ (Jj^. 

. CliA J_A* I j| J_aa3lS| JS-cuA 1 ^ X jC\ ^cIsGlU 

^ji\ ZjSl ^ <dL_cuj^> J 

SjLas. Casa Neurociencias ^ CFIT 

^j-a < j^aJLj £ Saj < oLL_ 3 Jal < i^jLk. 

^yX-A-cQ ClcA-^- <^JjA-OJ ^-SoocLcatl 

L^JlSj f<ljJLAjJ> (J-OJLJ 6 J-S JX. Cjld 


^ K ^ j ->C\ 


6^aUa ' ^)-ajUC)_WI 

.ULl-J jS^jLljLc 2h° CjIjLcuJ £-A /^ l l ) 

g- 1 <il c_SlAjJI ^J-C <_LsL^JIa <Jaj1s 

(J-c^sl jlJI Jjl^-coJl! <SjLl*JI colS 

.^-c^j-ll 5_1 aLc jIj — alj ^jlIJI ^ajaII ^j\a 

^ialll Cc3^L1I ( j-c :<dL 

6J£.I call CjU^iJI j <aLcj-1I oaaL^. ^sl^A 

((Jjb^o jaL ^aL ^ItxA 
^2cJI <a!}L^j (J^Lk. <cJa_cu J^> (J(J^ ^ J 

<aK 6^sl ^J lII 6^A^-caJI 6^- U5L1L ^c_j^-II 
(■ l An \ La ^ An I ^ ^ l_A 4 jkaa L: > > - vF> 1 1 
^.LJVLcnll ^ 6 JSI4JI CjIaI jKaAI 6 jLlC 
^1 J Brigham and Women’s Hospital 

I^A^Ia LaaLcajA 1 AAj^ LJi^ <Jl_aL^. ^Jl ^J2 lLa 


jjJjJa) <1 jAJ^J .F> ol^Vl O-Liti 
LuIaI (^jJI ( \Sj 1 " ' ' * 4 jlocaIa 
^JLxJL iblx jJI Atlji 

^Ij^JI JSLciJI L^aaJ ^aJI O^bdJ 
(l yJsxaA SjIa£. ^ jajIAjJVI l^J^* 
^jJI (^A-Madl ^4 a1U Jax .Laa^J^S 

CjIaaOaJ,L djMAjJ <1 jJAJ J> «LXa-S J 

O^aL^)) S ^L^JI <4a1aJ,I 
i[(jLAjJI t^JI) IjIa^A Qjloj ^ ((dljJ^I 

£03 1 jAlca 4 aS pMoxJI J^JA (^jJI 
^1 ^ Ja^a 4 lsuJa 1 j ^ uaL j 

.^ALLxJI Oja^. jiaii, jA aaJI 
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The Alzheimer's Project: 
Momentum in Science. Based 
on the HBO documentary. John 
Hoffman and Susan Froemke, with 
Susan K. Golant. Public Affairs Books, 
New York, 2009. 

The Alzheimer's Solution: How 
Today's Care Is Failing Millions 
and How We Can Do Better. 

Kenneth S. Kosik and Ellen Clegg. 
Prometheus Books, 2010. 

Gabrielle Strobel of Alzforum led 
a discussion on January 21 about 
disease-tracking "biomarkers" with 
a number of leading researchers: 
www.alzforum.org/res/for/ 
journal/detail.asp?livelD=179 


Scientific American, June 2010 


API SjJLlII £ 1 W 1 <_ul 6 j-y-jdl a 

jl *ljJ jLa-_i| <SJ — i jl 

.<jl1cLL 1I $3-11 j uIjjlII a dll j j iC 

'I Js aTm Vj)) :<dL s j 

J-t-oj — uj ^-LgV J * A a i lijjJ 

42LijlaJLi ^ jll | j A ^JLsji <-<-» (^dJI *1 jjJI 

^jJjlII (jA-Lu-al ijll L^jlS jJIjlj 3 ‘-‘J-G 

4jJ JJ CU-C^LII ^yO 4l| J ilc I J f(j7 I 0-^.VI) 

(JiLa- 3 j;3Lc ^ C-jVI o_i 

^JlW jLLlI j_Jjl*_ 1I jl 11 dl^l culII 

((.dUj L_ijjG llSl jilc I V 
<4 ojllJI dl s ^A. 


-aLul- 


I Sijyz 4 i Li jU CFIT 2>— ^j-L I <jj LLo 

(j-a 4-lj-all I dLa*_i^l J^jlS jILlI 

I J I LojlS 4 aa I ^ 4-a j5L-J I Jjl3 

^ 4 ijI d*_!l I £- 

dut^ < 1 1 d ^ <1 \ aAL>^J1 

<i sA < ^ ^ 1 4_lj^fl 

^_A J 6 j 1 ^ 1 1 la .Vi I JyblJLi ^yJL3^ Jl3-^J 1 1 ^ 

die 4. q ll A a dl^-GG o3Lkjlil I 1| Lo 

dl^-A-il ^_ij_l 4 i a \ vJo 4_a_a Jl_i l jjj 1 ill 

& A A ^^OlJLJlI A )) . ^ A A l_A^J Li 4 _Sl1jl1o 
IjI ^>^-3 * A^^la-r^J I 3 1 s * ^2)1 cj3L-^.jjl!I 

(2^ t Q Lli^J I dL jJ 

Ij, ji Ji I cj3LA.jjJI &2la * x 1 J-^j-L^^I 
(2h° <(j^j — LI j(>L=^ ^LL=lj| — 1^ 

cjLo_<_uI ^Jl ^ I j A! 1 1 1 L> jln^l 

4-!Ls-3 Cj 1 2)| Lo 4 S^jlI 4 i^^JjjuJI 

<L^lljjLj LUJ .r> J^. (^-1^ jJJj J <« LL^. 

4 w , ^-+>4 11 Li 6J£.I lujlLI 6jLL_uV1J 

. J^ij La 4_s_o L^. 

jyi j) 1 1 41 II 1 I *\ \ ^ sLLJ.1 4_il^l j 

lumbar puncture I Jj_ Jl jl PET 

L>£-LLI ca^-j Lx 5%2>^ 6^ Lo^i 

4-C La t j. 6 J-l L5 _JlLI Ja L t -u J ^.1 jAJu_ul^ 

L^! ^.1 dlljjVI ^ Lc ia — sLa^ (jl I — xa 

6jjLi cH AJ 1 2)|j <^.31 ^.1 gjLx A A I Jj 

CjL^j^LI *\ \ § <4 i^^JjjuJI CjLo «_ul ^Jl 

fc I (2) I 4 j^3-1 LJU ^ I J 4 I 

. jy^> U2>J ^ I (2h° 4_iLijJJ 4 \_o_Lc 4jL^la_i 




CjLu. 




4.C 


4jljI2ic 4jla^. J Laic I ^ lc ^j)l ^ I ^ 

^lUI ^ 4 ^ (2x9“^ i-u^l-o 

4 cujLa-a_i ^Ij^^fl J (jLt-aAJI j 4-^LL1I (2h° 

^_lc 4 jl1a2i!I * >1 a_WI ^ 4 \ / A l \j 11 ijLalJI 

d) LJ 1 > ^ 1 1 ^!$^-L I ci3 1 Ul . Cl I 




i 6 jllx-a 


^La-a Jjla JLx-al ^ ill 

4jcaLaJ 4 jljI1JI 6j SI2JI IjLlC JlLa SLal 

J a^C J^JI 4lai^ IjI 'jSjj . Jj ^jLa 

^ I ^Jl ^ gljJsl 4 jlS ^LLtvj J iJ-%. 

4ji cailll <^JLl 1I J-aJll <4 julLJI 4_il-CjJI 

navigator KSi'is^. ,T> < _-< lj 'VI 

<LukJI oU^ixil ^ j \C ^uLJI 4 2b- jll 

^_lc < J *lj .dS jlSVI ^ lc 

1 ^ ^ iS*i \ a 4 f\ 1U 1 1 id 3 ^ Lzb. il icli jl J 2b- 

(JjloJlII J 2b- G xAa (JS UJU 1_ J^JI 

<g_s J_2bJI dLojIjdll ^jlC 4_2b-lga ^ I jj ia-Lt-a 

^ I Li 4 jJjLjJ- 1 42 (j2(j A-qj I 1 i 1 3 

L^ii ^2>e c5j — 4-GIjjlII d^LolLI 

6 ^i J-a 42a-jl tl <4_icLajJI Li^LGJI ^-ajaG 

. dlls jl ijlil i 4lLail il jV I 
J da-11 IjHa 4_gujLo_a_i CFIT j^jll ^i_> j 

. APOE4 j_iL*ll jl n^.1 ^2i coll ^_a j 

(JjlojlII 2_o jjLilJI Jjlj ^lHa-VI l2LA^j2a-ij 
^jjG j :^_jlllll 4ljjca ^lc 4_ij^lll jLjVI 2>C 

jVj^fl i ^2)1 a | jlHa.VI 4 uLa-j| 

JLajLa.) IjLij jG (j-° J <4 , a ii Vi j 

dlcj-acJJ (jl CA^ ^ 

<ijJCa ijl il^.VI I j-A till V 4. i iT> 1 1 

^ I J_i 4_iLt-aVI (2)1^ ^ CA aJI ^ J ^ 

^IdGl <iLt^a| ^ \ \ 4 i tlu j-ojU2>J^I 

.4J JLsci J^-j 

V-ill5Li ^ <_u I ^jJI <<dL jijLij 

Jj) jiVI ^ S jl^il 0U.VI 

1 1 1 iF )) jl ua 4_1 1 < jl j 

4-pJa cJI jl^iVI physician 

_i Llj 4_*_aLa. 411^1^^. a ^2)1 


r 


A- 

hot tub « Lujl 






dLgjIjJ (5 j^G dJIjLa l^ijL 

4_i_cuLi_u^l 4 \ j, \ \ 1 1 ^jIslII IjLa-J I j)ll 

J\ CFIT jSjil . ^J-2b.^l <ijL4 dll 
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JfflafaUat 2/1 3^1 27 xLJti 

gU€>loom 2011 ,*4,3 

L&jLLxL oLuj^J^-U 

a * $ j> " 

ZJjjdl j/f// CjLcLuj jj; <S~)C. ^J-S 

fi 

L&jL± tl t JS 3 10 C ^ ' a£ < SjLc! 

< ‘lit II g-JL*-ll c j-^ O-ej-H 0-4 43^ 

<i_j jj£ .S .Ch> — < .R ,R> 




<(JI jjjJ> 6 Jju-uil Ci 1 ) <3>\JLil 


■WH 


xjlJl! I CjIj-uCI Cj lL^Lj 3 I 


jl^_o CilaLau 3 I l^J jum jaJ <jL> kk <CjIjLoj lxi^H 3 A JJ 3 -U 

JiLk C ujIc. l^Jil l_£ 2 Lik.l 3 ^ . JjlS 3 ^ 4 (_ojl^_o 

4 Cxa£. 4 _lS 3 ‘ ^ <3 cul j jJI 3 i jL ^j-Q 4 kuko 1 (^J-ll C ^ 3-11 

jJUlkll ^_a 33 JLjk 3 j.il (^jjkkll 1 $ \C ^ ^iJI uJjUjJL 4 XJuUJ 


O ' 0 


(juluu^L j\, a i m 4 jjj^G i^j-^3 ‘ J 3 A^axJl lL ^-Sj oLal£JI 

l^JLsIj-i <^kli^l ^jxillll £-jla^ JjLill 3 *° 

• <JLlllj <J_u| jklLj ^jkjJI ^_a 3 -OjUjJL jJJLjlL 

JJU cJljjjk Sjju-oJI L^_s Cxok (TI 4 JuLL 3 JjLlj j 

JS 3 j 3 1 1 6jj& j \*\ qj 1 1 3J LgJl cJLa <jxk 3-° 3 I 

3 _ij^jJI 6 JJb JM 3|1 < l^_ijJ k 3-uk j jJi^ | j_a | 3_A 3 < l^_j| 3 <^x 3 i 

Li 3 * 1 * ^ 3 kk 33 6 yb. 4 -Jjka-> ^ .t^k -Jill JjJLj-kl cA 

CjIjJlSU LgJ Cl 1 1 3 j j >**1 1 1 6jJfc 3 Li jJJ JaJ L^jl 3 . l^l 1"X 

Cxu-cx. k£ < ^3 ^3 

3 . L^jLl^. ^j£. ^JLa^.VI I ‘-‘kj-ll L33JX. 1^ I jLiJjl I 

jLkjJI CiklU I c£ 3 j J y"\ 1 1 ^jl 3 ! lo£ lj_i» dilj £j£. Cj 

j-sllj 3 3 jljL^ 3 jJI j3.Ui 1 1 3 1 LjcjVI 63^3 ^-jj, a i il I 

.<^ujlgJI oljJ>* jl Hallucinogens as Medicine (*) 
psilocybin ( 1 ) 
mescaline (Y) 
follow-up visit (r) 


3-^*-!! L>° LS - ^ j] << (JI ^ •S > 6jJu_aJI Cij x A ^ 

3 ^3_o ^J| ^ -X A^l) CjlaJI J OJLJ 3 < I etc 

<j_lki 3A 3^ 3^- 4 _*_oLxj « \kJ 1 4 jlK 3J cuJI 4 jl^. 3J 3JljJI 

Cs-C 3UH JC 2 . 2004 jxl C c ^JULij jX 3J I i ju& dl ! j 3 

Jj 3» 1 1 <« 3^al 1 ^_ju-ojl 1 < J 1 Ck 3^> 6 Jji caJI 

6 J-2xlil cL^3-!I ^ 4 _<_u 3J4-U h 3 ^\ JL^- C)l culjjJI ^3^ 

6jJi cuJI Cxla^l . J 3CC ^^IjlII CJ33 L^J 63 jL 2 jkc <bkij_c^l 

3_o 3 ^ 4 jI Cu J-^JI »— 3I3 Ll cJ jLu 3 < 3 jLj cuVI <JI JJ3J> 

1 ^ a ^ 3 12 3^ wo 3I3UI ^Ls^-uxll LaA 3 (3^3 _J<jlLI 

3 \X iJ*i 3 t n Vll CiCkjl 3 ^jLojlII Cilcl cuJI Jl 3U 

^jJI 3 <4 ui i»ll 4 ^ 3 £. 4 ji <iju (^jJI ^- i 3-l'l 3^-^xJI <L^jij_o 

3^-<-^3^ di! J J-S-i cd 3 LlH ^XJ 3 .4 ojlj jJI 4 _<_ak. 4 jlS ^xjui <_u 

3^ C - a ii atl — oj 3 -^%>^l 3^ — J -"b ‘uiJ^jj 

( 4 _i 1 1 1*1 ic Ci* 3 < I jJ I jj^3JlJ 1 3 c- Lkjji <-u^f I 

4 1^ 1 A o^lkll l X, u 3II k ^ *1 ^ c_jl <_aJLJ 3\.**lC-Lo <_u l-^JLjjl ^5^3 


kJI 


lS*i 1 L &3 1 1*1 I jXJ ^jJI 




6 ^jLo 3 a 4jJk 4 c j_ 2 k. 3 13 1—^33-11 3 1 1 1 1 3 — 

<((4-ij ^. A nil )) cLi jkidJ ^ AnUjJI (jjkll 3 -A 3 d^ 30 jku J) I U <1 1 1) 

LSD 3x13 4 -il LAj-uG ^ S 4 _i ujj 6 jl o 3 UjI UJ 3 1 u i \\ 1 13 

<dljjVI 3 j jt' 3 ' 3 31 ^3 jl < (T) Cjdts_uCb 

Jjuj <4-<_akJI 4_il^j -oluj 3 k ^Jl k 1^21 ^1 


dj— 5 ’j_£Ll 1 I ^CUilll j 1 ( Tn 
jjZiuj S^uj^JI ojLxUI 

,jAxj t-uS <Sj£.| j cL^Jbea 

ojL-aCJ jx^L-t ; \iU , ^ j_fc l 5 -^ 3 XI 

4 ijlCol j _£ 3 <C 4 u\c 4 _uLxjj 

jlfiliX iCx^J CljAXJ Clj — ^.1 
.djjj 3 ^ tVt 


jL^ulkk 


OLujIjJJI j -3 SjJUX. CiljJ 

La u cLtu 3 %XI Jj—cx 

I jl Uai 4 -Ji jjd 

iCJbco 4 _»^jVI oj jJJ-JLAJ jC 
jl < jLbj_uJI L 5 -i-a 3 JJ 3 -J ^Jl 
j - 3 (jiCajJsl jatLxus 

. 4 _JLxLi ^Ijlx 


Sj-^LJI 4 _ c, 3 aC,I Cu-Ui 
J3-A C-J3X.I Ul CL-ix-iYI 

jl^— U <>J—A 31 ^_5 ! 11 uLujj 1^ t, I 

iLxJlXA L5 i£. JX.LC 4 _uLlaCJI 
VI 3 0 r; ^ a 4 . 1 — t<t 4 ‘i 0L-1I jlru 3 l 
» C-^ 3 3J CL-^jVI dJLij jl 
. L^_C£> 3^jxC_U I 


J 3^. jjijlalll j^ cLiLI O^is 
Cl—cu 3I4XI L5 i£' Cuj-Cl cl—^_il 

jjjJI Cl 1 11 i»i j Cl n iii.i^ ^ 

^ICLI ^xl .\Vu<iVI jUj <Lr u»UI 
^Jl cl— uj 3VU juCI 3LLI 
p|j-^xl £„.\ a 3 < 4 __ 3 jVI <>jc& 
. I4J 3^. CLx-iVI 
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<^>JLa_a J£.L_uJ ^j| 1 V\ a \ 4_i_ujl^_ll jljJJ <jl 

^JlII <_Jk cul&jlII 4_£jI aA 11 £“j_Sj jl c ^JAG | j <oljd-All 

^_a cG-SjJ oL^-i^l &J-& (jl .4 — lyoil ^Alj_a^| uX ^.1 

a. 1 jAl*nl jl Jjl La Ji\c ^^.aAUI (j^JI ^j-o CjLlJlSLJ <-uJI *. 1L^ 

' - of 

^-3 <LSD ^jj. ij) 1^11 ^JjGG_<_ul < dlx (_5"^3 < Q Ltxij) 1 ^ 1, 1 

<Gj<L1 <jlo^Lc! 4_Lo^j 4Ga_o_<_<j cAJslIjij <^.La^G <-u)! 1^ 4_jl3^Jl1I 

If-^uuu 4 ji_o_t_uJ! 6 J-& Cj J 1 - a_j Lh°s 3 • ^ t <i^w II ^G-all la wti r> 

^j-c lilS ^jl £_<_tj|j Lu J^Uaj LT^ 1^63 

Jj3 <^Jj1^jLa <la_oL^. ^ o LukjJ <<Cj^juJ| .R>j <(^j d .T> 

jllU jxl ULii l_U I dilj *U. Jj3j . <-X>uAAJ1 L$J A^> 

AjLl^LJI l^_a_ul ^ ill <_j jjlIaiII jjlc. oL^WI o ILsIj ^lll 


Overcoming Leary’s Legacy (*) 
follow-up report (\) 


LT 


JU^I dljj a j-i-OJL I CjLLs J <JL)lVj)) : < J I J \^J> 


4jdc Cu5C Lo-o JJLA^_S | ^_3 5-tJJLOJLJLO LtG . . .rf\ ^JU^. 

. . . JyS ^ CtL^J ^jJI CjI — -G^ l J-Gll £ J-S-j CULCJ < J_l3 ^ 

I^jlS ^uLdl dll^jjV 1 \ uV<3 1 \ \ xVi ^ 1 \ <G jl jj_i J 

((.jX^Jui (jlva \ n <Ju_ujja 1^1 I 

I^jLila 36 1 j <(JljjjJ> 6jji <-<jJI cGl^ jjLl 

^ (<jiuijjS>) I — iia.1 Ul^l ^1 < — ojI^JI ^ 
<2006 ^.Ix. Lftj <2001 a. lc l^_i I 

LaJjX^ . ^^3 % iLLa ^_oLa_s dilj Jxj j a 7m ^ 

4 1 ( a 4 I H CjLuIjjJI < L^-o 

^-oiaJI £_ajbJJ c-.x^. j < Psychopharmacology 

JjlS ^ja 6j-cLk <Xul^ ^aJI {ja <jl^.LJI 6Jj& p 1. \^.Li 

L-UJ Ui.mll CjLcul^jJI dJ-t-6^1^3 ulSj ^ 1 

jl — cJ.1 Jz :Cryjl (jjjl — uu y>J^- <a-aLa- ^ 


<JLJ U. JjJ I <J 


■ulAjJ 


Cj I^GJI ^jj) \^. Lj 


Ul 




JjVi 


*<^ 3 * < t ^ LqjlS .^ 1 ^. a^>V 1 Crx.jklil 


^jlII oVI — 2JI Jj3 ^1 o[ jl 

4-ij ^.3 1 1 Lu i_u*2j <^X^JI ^ S CjI^aJlj 

CjLJ jl~) ( J o t ^ \ -S.3 1 1 II << l 3 j) a^IIj ^l^-JLJi Jill 

jaJ cjLiI^Io <^l ^ o 1 A 33 ^ 1 J <<lS^J cJlj <-a^lJI 


LS 


jljjJI . L^jls <JL*_s LJL^. a Ijl Jill cj! ^.^LaJI 

< (^fAA L-UJ) 1 \t ii A I CjI <_uljj_ll 6J-A A.uV.^VJ> <-ul (^3JI 

* **o Jr *» 

6 -° ^ — A? *b J (j-^I^il <jlj 

ol — ^>Jll (j-ll ig j l Aii ^1 <jjjVI _^2Ll!I cj-p. 


cj^L-sl^I <_u_ll < LSD ^ DMT JlLa <<u5sji cu^Ldl 

^J| ^£.Jj Lo_o^ caJI oLuij^J 4 < >^1 II 4 _xLcjJI 

<-ijI jj < a 1 1 <^>1 ^^Jl ^ r>T\3 ^ — ill jljJsl ^jl ^jjjLaIMI 

< CUJ) 1^11 <_ijJ^fl <J JjlI Lx t Ml ^.3 <JLJ>ljJ CjIjjIG 

^ 'of^ 

I4IU <<Llu1j ^_ajL^ jlll n^l j_tIuiG < 4 \\ m i I 

^-ijlxlJI 4 jul*_JjJIj <JLc^lx^fl JaL_uj^fl <Luu j 1^ ^ jl^-o 

cj I jLs A^a \ ^SLi S& ^ ill ol^^ll 6j-& • 5 JLjJI 

U j) MDMA (j^jlfrll j ketamine aLLiSJI :i^Mx 

A j^xlLIL-uJI j < (ecstasy ^jUL-uSGl ^..1 c^G lJ y lj 

cjL^j-cij ibogaine j salvinorinA 


w <^jjJ> 4ili. (^jJI jVt ,^-1^ cjlUuJI 

o f 

{ ^h < t-uj) 1^11 jl^il ^-lx c U_2^.*^LaJI oL^j^fl HuL-^l JJ jxl 

^jJI cj! ojIj jJI ^ja oLuJI ^-Ix J[j) 11 IjL^. oVjL^-c 

^j-lc <Ti ^1 J i^-tGslil CjLG UHA A ^^-2 Cj I J-> 

Cj^jLJjI CjL_uI^jJI dll \ ^jAa, ^ Lt-til 1 » S*2I (JLa^VI 
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^J-UJ J 1 . ^IjA-ll Ij IjLjlL ^1 ^jjA 


'O 1 


JL 


A*-» JLxk^l ^k xn^ll <ji UI VyII ^kij^l 

• (J^Jl^L-uJ) K a nj II Jjk ^j-lc lj^ a7i 14 Jjj-O JJLJ -2i k 

<ajJI (2x5l^* — A u ^ — <-uI^aJI oj ^ J o ) aa^ 


^jk I AA-Y^ i <-Y-k. I A-l I 6 J k_iJ k ^jk I L 


V\ 1 L> 


. <_oLc 6jL* <_u_yj aJ^j-JlII ^A yj ^lAk^fl <J Q-^x ^k 

kl^-* kk <j(-uljjJI ^a ^^kjLkil cilj) 1 a i < ok^A ^_yaa_» j \c^ 

jxJ J-XS-11 ^ 3 jX-A^) A j 1 1 Al^Al^ jX-&^lAA *.s*> 1 

<^ljA-ll ^jjJjIjlL <L_uljjJI ^a £jkjl Ail) ^jU kk l^kkj 

£_o J^il Axalk k_$-aA^ ^jJI Cj kjkl 1 I ^jj l^xkll A^xj 

. ^ ^ « 1 1 Q * V < culj Jl ^ c jj£jl cllll ^iJI oUj Jl 

^^A ^/kjl <^ill A-X I l g \"\\ ^iJI <_^Aj-olll CjUa^.^m ( J OJ 

jx£A| < A^xlj ^^A (J-^ ^J-fl^xH till )) <L_uljJ_ll 

(£^JUJ 1 V Xjlu Lxo ^| ^j_o e.Jl-x> V <JVI £^J(J C^J"*" 0 

^)jkl k | j aAjJ-LI c_Akl V k|j <^A^.J Ay a n 1 kl_3 <<jl-x1I ^ 3 1~y 

A^k^l-Joll (^A^J kk .((^JjA ^j-C ^ <-OAj 

^ ** ** 

1 V\ .CY ^.l^JVI ^j-o j_A_k jAAj Ax*JUU < txlljjJI ^^A CjLjXX^I 

. L^ju-LLc ^lJ| <->J ^xl 1 1 ^j-C- J-ak <_»ljk ^y& 


H Sl*lxX\ < 

0 ? 

CjLcu J) l^ 11 ^_k 6 jii J-L I <jxJL»-LI Cu<L3 j| Lo j\c 

^JUlIj I Cj Lx^. I^J L <Loj li 1 ^ cJ±>jp> i I o k (jfiJUj I JjlS 

CjVkJI j ,Jj--x5Lll ^jLojVI <LiJl*_o Cj \a ( l^-J ^LlaII 

iiLxiiU (^.irxl A^ll (jkll J ^jk ^jLcjVI 

^Ij i ^'^11 ^ < s cuJLj 

J A 11 cul^jJI (_jl jkxXi^fl j / Y) 4^au2(JJ , JOJI Oj-^1 

** "3 " 

(<Liuu^J^ UjJI j\ \ jJ I (J!^Ijl£.VIj 

jjl 6 jLl£. 6jJ cjjljlU jJijkJI ^ Cxk <6^)X3JI dl t 

[ax is*> J Jul <Jj| L^JlS Cy a.Aj-Cj <CjI I-UJ)1^ 1L> <^JL*II J[_^. 

J! " ^ 

Jj . <_xkx.ll <_s j_s j_t_uJ I cjjLxjLII I^JlC ^^x^-ojlI ^IlJI <J 
^ tilt JjJLJ ^iJI CjLcuI jJI J-a-Ol^I 

<_jLLo_s Cx^ xal ^loL^ibV^J < Ljx^JI laj)^ ajulU 

. < y An VyII CjLljI jJI ^_3 A^lxll <_j^_j j_(_uJ I CjIxxj^U jJLiL»-c 

I JjJ-Ju kls ^jlLaj AAtlL JjiJ-yI A^ill ^jLslj Lc 

^_3 ^jki! <-3ikJ. I j 6 jl aAII jc_ki Lokj < kxaC 

Cj IxlXjla_oJ I ^-Ikcj Cjku <_u .tillj <^JLs_o 

<, \\ YAn^kJl Cj kuj) 1^11 ^jUaj-caJLi a^>1I 200 <jlo 

‘_ ' c 1964 ^.Lc Cjkul^jjJI 2h° ^ t n 1 a n r> is** 

Relief of Suffering (*) 
.iilalj cjjki jl mystical experiences (\) 
post-traumatic stress disorder (r) 


u^XI 

Roland R. Griffiths 

c-tA J! 4 1 !K 4 1 1 is^x II jiylxll^j ^ (alii/ t_t A-// jil t <tQi jl~u<t! 

J^L^yi yj$ ‘Lole\"\&y l ^uajjJI JL~J! J-&J ■Jh*-‘^- J J-d jHJ-?- 4 -*-gL-^-j 

Zjjj^I Z^_(Jjj^_i// <jjlj-uLiU 4 1 <s~\ <. < r< II j ZgyLJIj Ij^l Jj bn ^1 
SjjLlg iyCL^LJI (jjj-uj j-Qj 4Jd±i! 

4ju> L^. iKJJ Lvjlu 1 1 < // Sj La 

Charles S. Grob 

4 jl aL^. i (\i 4 i*\ jji>/j -_ A / / ^ i K ^ a J! iU v*/ ,_ ,Uj ^ / //O « // ,_ A / / J LL-u / 
JULyJ Lr ^JI (_ <A // jjSoj ((UCLA) (j^jjLyji (jjjjJ ^ LujjA±ll£ 
ijjjj^-o tit^j/ tfj^i JSJ . UCLA —jjj LjJ^-JJI yZjJ! ^g.3 (yJL&ljJlj 

7 4jjl^ol -_“' -»■ ‘ // Lfr loj , 4 , ,<jig ti 4 jjJ}(I <^0 JjJjl Jl 
Ua^y-uJI <j "~\J n y 3 LjA) £gjJ! (jj-L&JI 4 -v- lit * ^H-JJ / ljjjJjuujjJ! 




A^xjl. 




^C-JLC <Cjj-uJ|> ^j| I $-XOJ << L-UJ) 1 ^ , 1, 1 jl^-U ^>1 

.^-S-ckJI ^jlix <_o I j 2 xju-u V t_ xllLxl (2/xa kuj) L u-aajJ 1 

^_A-^kJI j i£- j ^Iklll ^ cul jJI ^1 u-irxji cuVI J sJ 

c-jl J^xJI JjlyGJI (^Jlj <L_ 3 k < y ^-kxj >— 

•«-ljL<l J! 

j^LsJ c Ll 2 I j_oJJ <* A^kJI jlj LLi ( j-okJI ^j^jkJI J i -3 

A A | < Y 3 1 1 ^yOuL^ <JLjLkl <LuJ J) 1^11 1970 

** 9 - ' 

^k 6 J-i J^x J jjA <Z' A Aj -3 I < J jjlLU k J) A A ^ L_^JI 

i ^ J L cxj* 2 I l_ 3 l 3 ^jj ij tluJI ^k 6 J-> Jl-x ok^jl 

CjLxj^I 2)-° I J-A — s I a_u I ^Jjjuxkll 

. [\'\Q a -kfa ^ a n Vy 1 

cjJ I <^kll c_LaljII ^ — di^kj ^jl Jjls ja! 

Cjkul^j J *1 ^xLy ^c-oj-aj <Cj I culjjJI J Cjt-Yj^xxll L_sk_il ^Jl 

I4 J -Ujl^j ^IaJI jlj LI 6J-A jxl Atxji a_uLj j lLuJI (^k <-OjLiXi 


1 ^ Y Y nil ^jJI ( OjLkiJI Ojk JaI . ^jXXa^A 

2)-a » )^k-xl I 6A^J k k-i ^ ^A-k.kll ^klAl jjk j) I ^ II 

^k <_o_iJji cu-o j <-S_ij a_u j k_ikx_il OjI j-AXj JjJ jj> ^jk Cjljk 

I^Ia^I J — i CjIjxSx <Cjk£^ J -^ JI c'i 11 

k J . J J)^ II (j-a jolj>Y An <_yJjl1ajJI <y a n Vy 1 1 <xxJk!l ^kjL 

^kk^U I J y*y ^ < SjyU. ^A j ^.y! I J_asJI 

Ujl^a.1 ^ AT\i I ,XY k *— 1 "X Y 1 1 6 A-A I ^ k < - Y 

.<_cu)jaJI ^.IIaAi *Xi aV.^I j\lA» ^ AjI j-xlixJsl ^A 

4 a j 1 / <jLok Cjkul^A-Y J^fl ^j-kJ j (J-oJlII IaA ^c-o <_u Lk 

A3j . ^ I jaII jX^J jk J 3U j JjA jklil <_S_ikL <jJLaj cul J 

CjI jxyLjJI j t a kx.uV I <_<_ul^A (^y& £j^- ^ kl I dikxl^A-ll 6A-A cAJakc 

. 6 jIjlJlII » ijkxlJI 6 A 4 J <-k j^l Anil ^ k-txAlIl 

y>j^. 5j«^U. ^ — 3 OJj^l ^jlll Sjj^Vl 4 — uuljJI ^ — a_9 

(J-axs^I ^A Cy .o .o a^> CjIALyj <_ajI 2ljP ^ kl 1 ^.AixJu_ul 

lajJsI a n^f I uuk 4 xAj> is*i , s^kxli a juAjJ 
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<2j2X2 J — oJU Ij ujLc Jl J-S2 ^ — L. 

JjIaj JjJ J oj Lpllt ^ ddkkx < — 2-2j-^> 

<2Xjll dj — I J — ij . ddjJ — jJJ jl <1 — jj J^l 

di2j^| ,^2 l! I <2j2j ujJI dil <-uljylll J-O ^Jj^fl 

6 j-A ^duljt-o <j £A aT\ [a J_o ol—^^ll ^ 

jjjj L d]jLJj J 12 . cdjdi j-a idj^JJI ejjL^jJI 

Jj2^. da2j^.l dal-<-uljd ^_2 djl ujlo 1300 ^-lc 

** 9 

LL-vj Jjj , xiiC J-o j2^l If! <Ux2J2 j_du ( ^LjVI 

oLJjjJI &j-A jAai • < wAlll JjjLjlII ^_2 

J^jl a <il, <2jJ* I J-o <2 lILc. CjI— di \b>C. 1 

jdaJj (dJj wA ->All J_a J^.,11 Ija *A^k 

\ \ (A I JJ£. jl (Jj (^J <_uAjJI ^x£.jJI J-o J \ uA 

J 1 ^ ^ j . <^.j2J Jiii I j d I £C2 jL j ^ \ Ci 

J-O <2lJlJlII <22LfJJ jA J-ll jl J£.| <JLC_Al JjjJL JjjJI Jj 22 xLlII 

. (J_aAl 2| jdtlj < J-*Al2I Lo£-J ^-tAj^JJ Jj^JLj JjjJlj (<Jj2x 

• <JlL>Ij3 jJlC L^jlsJ &J£.|j rdLlj j^jlLI J-osJI I j_A /£dj| 

^ l < m La J <oL-U jlfl 11 Jj^» djL^WI J-O J-> jL~dl JjL^JI jl 

jl^ I jl LojlS <_2jJi_a Jj <_u ( J_aAl 2| J-o <2 

^ 1c uJ-IajlII ^ 1c ^L*_2 jjjLJI d£.l <_u2 J I <2 jJ^I 6 jjfc jjd2-02 

<j \ \ 2 J^> I J2 ( j2^2J-A j2 J^. <_a_oL^. J .<J ^IsLJ jJI j)LcjVI 

^j£. i-ul j <_<_uljj Lo_AjiLoj(j <dj '-‘^ •-^ > j 

jxCjJ <^j\Jl>Lcu j) l \ a n 01 CjI caL^. (jr*>A J^Ju-u-o JjJI 

la \ S <jJL»II ^j-C xVl < *Ljl 3 I^JLJU-U^f I J) h Jl <^JUII 

| jjlIajJ ^ L£ jJ <_u j J 1^-2 I Ul 9 J JL *- 1 •— SukS ^_i-^ jl I <Jl2 

.<jl£. I jj-iijd j jl 1 1 

lj^j-o Cj I J i <^jLcJ^fl <1 ^JLs-C JjjL^JlS CJ^fl 2^0 ^ 2 j 

jJju_ujJI j(jdLo_J I jl ^A jLl^l i CjLojI jJ 

<_ul J^UJ jJI c-jljl^ A-rV^f I ^jAl I ^ 2 1 2 1 S J-c! call 

<jj| jjJI 4_ilijJJ 2k. I <21 Jj I Cj^-U I jj J . fj£j) ^11 

Q iS~i J I JA2 .<2L^.^Lc oljjj I ^j| <_djLk-c oLJL J_a3lj J 

f .\ jJ £/* oLu^JI ^j| Ij C± f i 

djlc.j2^J ^l^iC I I j| (j j jjkdJJ <_J jLxJI J| j_^.^l ^_2 ^„V.-Vji cuU 

\aa cul 6 j2ljJj ^2 I I 2 1 2 ^k.3 ^Jl jj-2 < 

<->J \IV\II <2dLs-LI ^_2 ^J2^2u_aj ^dl <2 Jj^fl <jJI ^ 
02^.1 < 22 d^k. < 2 j ^2 .Prozac dljJj-jJI Jlc 

r * 

<2dL»-c ^_2 MDMA (jju jl^ll L^jl 2 j < lid cj jl-tx* 


4J ^d^j| JX,L^U 
CjLujIjjJI 

C5-^ Odu^IfU J^2k. 

6JJ& SjJS JJJAA 
SjX- Lu ji.1 ^l£r <Li ^J^fl 
(>L>A iAaJ| 
v 4i4 V\ ji jLaj^l 
4jl»Iju (^jJI jJUl 
. jUsj^oJI lS ^jA 


[ J^l^v Wo ‘ <2^ clh°] < ‘ '*1^ .E> 

LSD ^ji^-ll (^J — II Jj^l cd^ldl 

^ILj — <-ull idl^jJI Ja .| jiL ^^jsjll ^J| 

xAj I I J2^22 — <2^jJLC Lo^f] JjJ2 l_3LJ ^ jJI 

oljj^l <Ji» ^ — ^2jJ jL^ ^ji <_d 

JjJ2j2^2Li ljjL-2SJ (*>.Q cLt^jl 0J_(_U2 daj)^. L 

(Jjl2 6Jj < dlj iTiJ-ll jX^jj-O i \ f £. <-2»l J A^ak 

l^kUj ( <22 jJlJI IjlJ>j1 aA^. ^_2 <2U_uLjlC j2l£. 
.((<2i cajlll jX^JIj^.^f <>02^. 6 J 2 L 2 CjI j 


<> Sjj^ .S> Ul ^2x1 dd-» ^.1 djl — <-< jIjJ 

^i] LaAjiLcJj <Jjjlduj .W> j 




JJA \"\ 1 1-2 

J2^Lj2_0 ^_2 <A 


jl2uJ 


jU^jVI ^j) 


< 2 jJ^I CtAArx I Jl J *2 <<-aJ a^II ^ II 2 JI ^_jj^JI ^jlj L a A 

. c2 1 I I jjfc JjjIjLJ jyjJI ^il <2iJljL2i ^_2 <1 >|J \lV0 


< \ * o L-u j; I ^ o j (LSD i^jjj j) I ^ 1,1 1 ^ \2 Ldixl^ul j ^ 1 2 

^ a A3 1 ( Ju^LLijjj 0) DPT ^ji^II J — lo 

ub (j — 0 "djdJIj Jljdlj c_ 2 122^^1 ^ 2 J dJjJ — ^ 

J-ca^Jljl ^_2 J2^l J2^ I l^J jl^ <2 l2 <2j 2^2 l^dulfc ^ aAj-II 

. <2l 2 LdJ <2u_ajjJI dJ I— (-<j l_ijJ I ^_2 


^-2_2 . (J-oJlJI |j_A d.nj VL (<U2JJ — ^> j-^j) I 2 J 2 X I ^.l_2 J — 2j 
LmtPiJI CjLJoj) dL±-j <l^-o ^ 2 <JlLo cjj du 2010/9 <. 


2004 ^^-eLc ju di2j2^. I S J 2 I j < — lujIjJ Jj^x < {y) f*LxJI ^ < a4 \ II 

— (jxijd Lujjj2Jl^ <jL2kLiJ ^-jlUJI j^j-tl 2 (2008 j 

I jl \a <_ojI jjJI 6 j-A djj,.^J <_J j (Harbor- UCLA ^> 2 jU 

jidl J_o d jl2.-x d2 J 22 L-CJ 1 wnjll JJI 22 djl c < 1 1 ddl^ 

^Lcd^jJI Jl ^ aj . jUs^-i-dl Ja <22 L^dJ I J^l^-tl ^_2 1 a A 12 

ddt^ b-^j-2 ‘ b <V A ^jl^l2 JaLulxxiV ^d^2 V <2Xj jJ 6j2JLi-2S 

jijJI ^_2 J_o ^ aAj 4I ejL-^sl Lc dv^k x Aj | JA2 :<JL2X-Ju_o 

6d2d^ ^ Jl JJJA JA2 dJjj ^lj II J <-a^k2 J^j 

^_2 J\^ jUll Jl lo£ . J*\22 L-u j In a < 1 0 1 (JJI 22 < t < 1 1 ^k L5"^ 

dJ2 j2X I djlj-uljJ ^-2 ^ It 2 lj£ jLd J_o JLuj ^_»LJ (< cul^jjJI 

dL — JjJI dJjII J-a Jl J^ Ij — djl>J — <-2 Jjlj 


djlojljj ^5^x3 < J-djJI dJ^jJI ^ij . J-J ^ j J-o Jjl 
jlLj coj) ^JlJajA ^_1c dj(J2J22 <JL2kL^.J Jj^2JJ& Jjj_2X <JL2iL^. 


(^J ‘J^ 


uj J lunll 


C> f ' I 


M 


jjL 


dipropyltryptamine (^) 
the Archives of General Psychiatry (Y) 


L (< 2 L 2 j_t- 2 i Jk 2 ^_2 Ju LsJI dl J 2 xl ^Jaj_ 2 k 2 J I eJ. 

<_0J_02jJ <2jjjj b_J^ Ja 6 j£UI djl Cul^dJI <jJI dJjl" 

2i J 2 I J < LJjljJ dilj2 JA2 Oj UJAJJUU ^_2 \a I . <2l2X^1_3lJI jJllil 

. Jcjl> L-u j lunOI Ja Vd2 LSD b 1 1 ^ I J A3 a i \ L> <Jj 1 _£l.o 

J 2 jXJ^j2£.J J\-kdlll ^ if- JjJLOdilj Jjdjrx5xll U2 2 ^ jjJ 

(_i I in 1 1 LL^I l^^lLuu_ul ^31 jLj)U <22 ujlII jljll ^LsLjulo 
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Aia c qj^T <_oj ^a_1I cjI^JLxJs) 

l AlU jl <^1 ^l.^J 1 ^ i, <<W 11 dljJ CuJIj <(J^^I JjLll jl~i aAI Jjlc 

.<Laj^UI jJl£- Cj j-t-ajJ I ^j-o £_cujl 

Cjl l Will J ^ 1 lS*iX 11 jA J) A-A\ 11 JjLlJlGa ^1 £_GLjl 1I J J-*G jG L9 

<c5 -^lil oIGaa cu ^G 6Jj^.j-a L>^ L^ 1 ^ uljJI 

.<_ijJ^fl 6J-& J-o£. <LaGjl\] J-cOl 3| La^_S LjJ cJ-sjG CjLjlIIj ^ 

>-A>G*-!' ^ GjJ (^11 j^Lo Jl ^ — =Jyi oi ■H 

jjuG c^rG j ^jxiLll) L^J ^GJI ^G j <_JjLl^JI 

<jlcI^J| Lia, . jJ ^ jjjlL! I cJJ^aG ^ aAG SGGIa ^a. JAu_u <ajJ^M 

L^jla coa All <jl 3 j) a^>11 cj j 1 ^G 1 1 5 caula-a J <dUj i Glra. 

c-U-ILcul l_G^>aG ^J| CjL^A^fl ^yA J-jj-ll Jja jG j . CjI cu J)l^ 11 

4jlaL^ JjJI cjLcUjLall ^yA J-A^ I <jJl« 2 1 J <_Cj COA J-OJLJ <LlaI J J 

<_ < iij_sl_3t_o > G Aft-i / >». 1 \ 1 1 ^ | J adJl (JjLc <1 ijjJjalll 

■Ua\l I j ( L^jl2 ca J-C j_a jJ cu Cj 1 jJuJla o I J^a. I j <jl 2 j) 

<JLijll ^_S_lxi1xjjlc ^G <^JJ) a n 1 1J .B> cute ^G_ll cJJ)L^Jl!I ^j_a 

6^)5L.2 <jLo^J I j <(Jj rv5Lll ^LsIju £_l_3lG <dljj > jjla < jliJau 

.^. xAlll (jj-sJI CiIGjG^La ^_2 ((^La_cu| ^J(jj 

(j-S i^P-J a? (j — ^ <ji>^aJI ujjU-JI SjJ— 3 ^ g-3 jl 

6 1 ^Gj <\ cuGj 6LG i J i Lsl^_o ^ < n 11 

JjL^. ^JUi^JLJ jJI ^ 1c .icl nUnl 

jl < ^ x^aJl <ju_uGjJ1 <L)lsLsJ1 <jljL^.jijJ1 Cj 1-^Jj L o-oJJ 

l jjjI I_u_^.l ^J| J) *-<^>'1 I— jjL^GlII < (JjuLsJs ^jN r> ^ 

^Jjjljjl JjLlil J-l^l jlJL jXjJj <-<JLO^ ^JLOC 

^^jJIjljlII L$_jJI ju a ill <^l t aTi^I ^ 

.^aJLsJI ^ 2 <jGL^.jijJIj < iijjJI jjJUiU < LsiLk.^fl 

J^.1 A n w n (<L&A Ll^jJ^Jlj ^j>c ^J\ r>"\ 1 1 ^jLa < LjlA 

^jlsilJl j dlj) 1 A < 1 1 1 c 2 l 1^. <JLal^JI CjLJVI \ 

<Ltc ^ 2 x 3 ^G I 4 GI J2~\3M ^1 5_SjJl1I <j aV> V 1 1 
■ .^^_JjjJI ' LjGllJ 4jlo_A^I 

Risks and the Road Ahead (*) 
jl paranoia (\) 
psychosis (Y) 
survival (1) 


djljl<-oMJ ^-^1 jA 

Hallucinogens: A Reader. Edited by Charles S. Grab. Tardier, 2002. 

Psilocybin Can Occasion Mystical-Type Experiences Having Substantial and Sustained 
Personal Meaning and Spiritual Significance. R. R. Griffiths et al. in Psychopharmacology ; Vol. 187, 
No. 3; pages 268-283; August 2006. csp.org4)silcxybin 

Human Hallucinogen Research: Guidelines for Safety. M. W. Johnson, W. A. Richards and R. R. 
Griffiths in Journal of Psychopharmacology, Vol. 22, No. 6; pages 603-620; August 2008. 

Pilot Study of Psilocybin Treatment for Anxiety in Patients with Advanced-Stage Cancer. 

Charles S. Grab et al. in Archives of General Psychiatry, Published online September 6, 2010. 

Johns Hopkins Psilocybin Cancer Project: www.cancer-insight.org 


.MDMA cjjL^G cxSjJI 

W J <<a"ii »it,| Jjlil j jUsu^VI 

0 ^9- 

oLujl^ll L^JlS ^.„L-VJI <_oj ^jGJI ej t i 

j£-l Jjlo ^_ic (^.1 iauj ^jl I <5 lsI J A^ll A jJjlIGjJI 

olj JJ.I (J— ^ Llj—aVI ^ 3—1^11 

. ^ A A 111 ^jaII CjllGu_u ^_2 iojlxJI Aa cuGll) ^ aAjaII Cil^yG^ 

" & " 0 ? 

<£_i^Jlj J 3 J ^ ^ J 3^^ IgLa^I jG cj\ — cujl^Jsli 

lt'I V Gil jG Jj-c 1 ^ 

<LculjjJI . jLaGGVl ^5-llj ^6 JJ-A-£SlG.O jJLC^ CjL»L<-^| 

^LG £_o Aa 1 iGGl 3 cuj^.1 ill 

cjLcLu 8 \ A^i^kT s cuAjJI 1 

^jGlc jG ^ : i It a uj^GjLc ^IG Gall jl JaV <GGj ^yA 




_j^G_sLo 


LoS <Jaj^.lll aJljAJI Cjl^yls 
a n\~± 1 1 ^ Lu 1 La 0-3j ^-2 j(JjJ I (j ^ 


^yA 1 A ill, I I • A ja. 

jL 

<J Leal I (jl^-ll ^-2 Ij-aujJ 33^ ^^S-aL^. 


c&j^ oj j — ^j- 0 '-^p- <^^jVI ^ JyiJJ 

.<_aj| J A \ i Aj-a IjlGj I^jLslj j aT a nil ^x£.jJI 

J-i^LJI (Y) jLJbjJl :CJ I caj) 1^ all A 1 aT 1 1 j\ Ll^.^ 1 ^j_a j 

jl <ijjjJI IsG CjL>l jJo *Alj (Aa coGjJI <Aj1 *AI1j <J-a^l 

.dlJj -a (JjJal 6 ^)Jl 2 La_Sj(j < La Li I jaa <_ujj ^jjjl^aJI 

jAG jl^G CjIj GGJI 6J-A JjLa ^aI^G 3 2jj 

\ jJu-o^GJ j <Gjl2 J Cj Lij 1 I j)» jJI ^ c. jklll 

0 9- 

^ jG ojM^JI CjI «-ajl^_il ^j| ^j_a ^jJI 

jj A A 11 JcJG J G <Gjjla_i coJlS ^ (GLl^I l^_al J aG cal 

^jA jy^i l^GlG ( COA J LaLLjLslaa ^yA <_a^l COA 

^jGjaG V L^_J^f <^jLajVI * d COA ^III <jL^.jj-ajJI <AjJ^I 

C^ui ^jGal jA I CJj jAa. (_i \ x, <n Vj < l^G_a JaJ^I ^j_coa1I ^IaLslaJI 

jjG jG^f 6jl a A 11 <LAJLjLaJI jLiVI ^j-oIGaI J-aJcll j .A jJ II 

1 jA^j-a L>G^ j ^ l-2c 1 ^_ijG j coa i a a 

CiLcaljJ ^Ija^-Li <aU 111 ^jLa^fl Ciljl ooj| {ja <£. j ay. a 

^j-a c j l >G. LJ 1 <a ^Saaaa 1 l l^ylsG j . GJ Lc Cj Lcja^a Cj 1 cu j)l^ 1 1 


<<AjJ^fl ^C2cAA ^aJI jlU-A^fl jAaG ^-lc <aJLc CiljjG 

ClLcal^jJI JyA\ A i M ^j| CJA^.1 ^j| ^yA ^jLa jJt COA LlaIG 

GLi^JI CjLijAA^a JajaG ^_lc <JLal^ CjIjJ — G ^j-a 4J U ,Jjtl 


^laljLA (^-1^ (J (S*A jl ^jGiAj-a — I A J cu 

^jLajVI «L^JL»_a ^G L^aJaIG CiLcuj)^ 11 C-Gaa I IjlG . CiIjAAII 
6JJ^_LI ^jGal j_a*^J u. trvi x^-al 1 J-c^GlII jlGJI jl qIjJlAII 

1 J 1 1 A \ 2 ‘ ^ ‘ 1 (_yA CjLculjjJI ^yA Ysj-C\ A \ \ JA2 ( 6 1 1^11 

^jJAjaa Ja <AjJ^fLi < aAj-^J>1 uAjUJlJI A taciLs-a jj jG_aA 
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6 J klTJl JjJ ja ^xCjJ jl Jill jjlS^jlJ <1aaj 

. Lfl lj&ll <kli <*N \ a7i ^_Lc ^j-oLixJI ^LkLll jJl~xa 

iiLLJI JIa k kcxia . LJLx 6 jk I jJlC jJ u sJI ^jl *^fl 

^_3 Laj_oC *S\ An ^1 CjLVjJI (Jjj lL {ja IaLaaj JIj La 

JaJjaJ jiX.1 J jl^y£ (J G kjj3 4jL3J (Jj J Cy*J .(^-aAIj^I j*l J-~VA jljj I 

^ * 

{jA J n*S 1 1 <LaJ (jl Jj-U V» l5^~ ^j-aA jl SjdAlll iBlkll 

* s'" 

<<Caj| .J> <jJJ ^-ck. U Lkj <((<^ILJI Jljj <JLa^2 A UlAJ ^jxjLakl 

.(jl a <JLak. ^jJ ck^^JI <£. 1 i is~i jAjll 

j_i j_ 2 ^ lJJUj J \\ i'ii"\ ^j£. 2010/3 x Vi 11 ( 1 <jkl < JjlsJIaj 

(jdj^_Lxxa *2)^ ^j|J)^ 1 1^ ^ 4^Lbll 4_] J U. J^Lj 4 uj1 1< <1 I a 
( ( jJjAlL l uxa 1 ^ j\ .cn ^a_ 1 I A a^LosJI d >j^kll ^sl J_a C 

J r -1 <<_La^-aJLll A slkll oLujIjljj 

I J-A ^ Ja I Jj3j — islkll ^j£. (j^j^_LjjLaj < (j\Aj ^ ^ .a 

* >! 

L-s Us \ <jLjULa 4 jLa^S $■ Ia^£ < K, •''< f. Llaia*^ < 1 \ < |_ X_a ■ a 1 1 ^ \ 1 1 

* $ * 

Jjkjj • 6 J i^lkll JaJ^a g-lA An s l-T^j_a 

^j«a £alkJI Cj L*j»j___laiaJ A \ \[ -AVI <AJJI £. La A. C-j) a ^ 1 1 6 j A 

dklia (j-a istkll JajJ 4ji cuaaj Cjl^)Lf_u_a ^j_a 4 J— l-jljil 

dl^L^Ju-uVI jSlj-a 6 jIa 1 I Jsu-uj LjJL 5jl1c 

4Jj) a <1^JJ1 L*_a dL-xuj .oLi^fjJI 

<_uJI ^Jjl Lij .JsiJ—Ll^JI (j-° IkA A A aLa| 

(J ° kJ l \ 1 1 j) tAc .R> 

Jajlj ^jl 2>k-i jkll (_ ULiljl Ja^Liryj kx^lLLlI <1 alLJI 

J-^o' c£-°e Jkkj 

.((^JijVj ( jxiLlil 6 j xViL-a 6 jjli ^ JAi ^jl UJ^JJ ' 

^jxiLjJI ^-J-a_k 6 Jj-La ^-L> Ja^JI <*\ \ xjjl 11 * ' <dilj 

<-d5d tk I iilLa JajlI L^_j| a CjLi^fjJI ^ 

CJ^fLoJud (^5 3 Cilk lxJI 

■ ^Ualjl 

Action or Obstruction (*) 
• JLl^j LuuLl 4 cable (^) 

oLq.iiUx ^j-3 <x. aA ^I (jxj 6 ^-ij^ 4xx.jJ ^j-lc. JJjxJI j ^xUIaJI jI^>Aj i_ul j n«j (Y) 

<^UaJI J2L» ^ , A I a" \ ) jj J ^aKfl j '(] S jlx. l. ' Hal * jljAi <_u*^l I jib j 

. ell j 

(jx^lJI) Fair Transmission Policy (r) 


SjlJltXlUJ £X^I jA 

Eastern Wind Integration and Transmission Study. National Renewable Energy Laboratory, 

January 2010: www.nrel.govAvind^ystemsintegration/ewits.html 

Joint Coordinated System Plan 2008. Executive summary: Http-ygraphics8.nytimes.com/ 

images/blogs/greeninc/jointplan.pdf 

20% Wind Energy by 2030. U.S. Department of Energy, July 2008: www1.eere.energy.gov/ 
windandhydro/pdfs/41869.pdf 

A plan to connect North America’s three separate grids: www.tresamigasllc.com 


Scientific American, November 2010 


(JJljIAII f-L OSuJj ^ IjJ lJLlS) 55 H^Aurdf ZjJJ 


^Lul (JjL*_i La <ia JaljK ia 1500 coj iilLJI -a 

■ I jx^aJLi ^j^LoJU ^yGik^-a 

frLlul Tres Amigas j d ^ j 

a s ojka ^JLJLi J-Ls ^_a JaAS S J- 2^.1 j J O n <kc^a 

.6jjk CJ 1 \a\\ aJI olk 2 aJI (jr\A LajLS <2lUJl J_^aj ^j| 

L^-ak^.1 ^_S A, § 1a A 1 1 coJI £. ^LdLUl oLuj^kJVli 


C>a c>° (J 


A> 


chips Ol ii t Till ( j£- 


<^.1 jlLxII stack (jxik Laia-a L^_jj^ <iitA.-%. 

1 ^ % \a jaa3 j < 1 \ \ a a (^1 jl nil jLnJI 

* ^ \j LiS ja£. j_aa ojlII jLaaJI IkJkij.j-aji ulo jLaj <Ju 

<k jaa3 jAJ jlka ^Jl jldl iikA j ik jll < jjli cables 

.cjijlnLa jLn ^ II j_aa coil jIaaJI <^LL cjLnj^kJ^fl 

fi »■ 

o\ UlA^ L^_LJkj jj ij ^IJI <6JJ& Jkll <kk 

^_a *3 1 1 1 ^ a w o ja ^J\ a Jj tkLUJI ^a ial^lk-a 5 000 ^JIjla 

.J ^IjI CjI 5 kk CjIaj J^ jkll CJjiLil I jl kl jK\a 30 000 

Jkj <Cj^jJI Cilku-xJI ( jfrA <k_ilj 1 is\ \ <k-kl J-oJLA j 
.<jkiSJI jI^AaxxjI Ij J a j L^jlaj LojlS klUJI 

1 k 0 kLjl ^ ^jl Tres Amigas j All 

^|j_Cuj £_A_J 6JjJ^. dj- 4 -*- 1 i^kJI Jk 

<jJlil (3 Lx 9^ jj «-u cu^fLi A I X qj La jlA* LT^ ^^kll 

JJ j3J| J a iU l<S II j)j43 l til f LA Jk LA_J I L^jkaAJ . djJAJAA 

/ °kjk 

^ a A ixA V < JUil t \ * a i ^ U ^ . CjIalLc <Laj <Jlj3 V <dilj 

( klkJI CjLsLJj LauJ <AjknVI <AAxJJI CjIjIjAI ^Vl (JAjI lk 

1-^31 ^_a < l^J Ax aAUx k I J^j3 V L^i CjI^j — C oJIj 

ULill ^ J AVtll j_iji,|J < ( jajJjLa .g .p> Jblj - J l j^ M.~ J\ 

JVwna ji ill PJM J ^1 cJI ^jajaj j \\ j Tres Amigas 

j Cj I k ^ a 1 a n5v s CjI laU I JjLI)) I^J^LaJI 

( jf^A La J_»J ((Zjaaa <_u_a ja£. cJIj La oik-xil dl t 

dlJj-aj ^j^.1 ^-ilj-a AH j . L^aLsIA ^|j_aaJ (jr\. xkJ,l J^aIajJI -a 
. 1 a A 1 1 1 111 s (j -a ^Jl ^LL-xa <JjI_A 6 J jAXA_a <^lk 


o^ixl ^1 Jjti 

<xa^JI A^a Jill I iaLal <axI ja ^aJI ^j-kll CjI ikJI -a 

k j5kJI ^ jaI ^ j .^Jlil j ^g-alja ^ II ^L»JI < 1 jUJI 

djkll ^ O-L* q La ^l^n ^ 5 ^" ‘ ^ j 4 *^ xlaJI kLilj kjkn^l 

jl j2 < OA k <CjLiVjJI (j\A LaJLS Aa OJAAjJI 

<kjkllj . 6 J JaxaII klUJI jxCjJ ^-a^LlI ^j)T a nil ^_lc jXLuU. 

^ 1c. ^HJI J ^ jJI ^,lc <LoA^La 'Iaj a A l^A Sk ^JAX^I 

JjLaA ^jl (jku wU ckl ^->12 CjIaLsalaI 
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2UIJlLo4oLc^u 

4- u - uLluJ 1 , -iiajAj 

♦♦ ♦♦ f. * 

LA lllj 4 i ^ x ^ J ! ZjLcjJ ! ^Jku 

Llx^x^j ill! 
Ijj^yC Sj 4* Q 
cjzL & jJ ! c ~ 




LJ! 


t>V 


0° 


6^=L// L^J 


ij\ a ^.1 j (j r> x A -<J^J ^J>/-ll g-1 jAc I ^j-a 38 II 

£_oj f^ujljjUl ^Llal 

(Jj) id ^ 1 ^ x AjLaLJ <6^)1 jVI -I^lU-^. I 

^_S ^LlLl^. jl <4 x.^11 ^jJ) jul* ^ (J^jL-ouLsI jl <ioUJI 

Jj/jLOA jl <4 A^ill <jLu-oJI Cjlokii 6jl£ jl <^jJ-ll £_OjL^JJ 

Ijj j/^'k o 4_K (JxjIajJI J .^J^.1 4 \ 4_>l_Cj oLoIslJlI 

4_jIcjJI ^ JVn 4 ^ l»M tj £_SJ_> ^ 

■ <aKj Jj3|j J 4 1 jcJillj ^_1| J-uajlU < x.^11 

^£-2 <(JjlS (JJ& 4_K 6J — ^-AaA^JI J-»_aJI ^jl ^j-ll ^LLj J — J 
CjI caL^. ^_3j ^ I^jlAJI CjI caL^. ^_Sj (jxijlii/JI CjLc.Lojl^.1 

<JXIjS4 /Jl ^/J J • ^^-11 < Cjl jL^ £-0 CjLa jl LJLLA 

^ I A \ i li I \ i li t " \ |_J I i n^v I L i \ I ( {\ !) ‘ ^ 3 ^ I ^ jLJJ-S I ** A C \ \ * * t < It I 

(J^*_o_j dilj Jj3j <4jl3 -Lju-oJI CjI Cj-a^-a jJjG Cj ^3 

9 ^ 

I// (J-i^i-ll <^/j>j-a^l cJ L* JuJI £ja G^jL*-II (J C. 

.cIjj^jljVI (^Ll^lII Cj^LL^. ^_S luaL I j> t<i V\ \1 

j jJ»_c <AAArv 6 j-A j (j^ 0 ^ ^ (_^jl <-uJI a mil ^jl 

I j JllsIjlj -LlS I^jlAJI 6 <-ul j LS"^ 

G)^Ju-uLju-<jJI j ^jxiLjJI 6j£.l <-<jU> <Uiu <-Jl1c- I j)^U \ jl tluJI 


4-ilcjJI ^lisG ^"^Lt-£s| (3-^ 3^ o\ 

^_a <ju_uL_oI t ^a^jaUaj {j£. ujIaLII c_a Ju^ ^^jij-olfl A \ ^ II 

oL-uLu-gjl LJl£ jllaj LoJjLoj .jklklll ^U-oj^aJI .-3^IUH 

-Ljla^sJI ol^-La^j ujLu-oJI <&J_A IjloLi ^_a <j^jj-o^I 

Cj LJ la L jlo ^j^jIj xn^W £ja«ll \x-AljlL <jjGGJIj 

• 4jlJjLoLa Cjtc.1 I ^Iklll ^jJlALo^JI (Jjt/yJI J ^I^jAJI 

(A, A^ll <_sl_CjJI ^ J) A A j_o ^_a ^jIjIajJI ^j-o I * Vi 14 (J^LL J 

l^isl JJ 1 1 1 \ 1 ^>.3 Ljla UJJ IjJi jAl 6jl jVI ^.J jaJ 

ajl $ jill j l^JLui j cjL^.iL<-^VI c_^l jj^i 

CjL^.I^)JlsVI cu lc < l xaiaULO ii . l^G-o 

jXJ /J| 4_ul^JLO c. ^ I ^ .o J. Q ^1 iGl>JJ 4 \ ^ ^ . M*\ 1 1 

^ \ a A I j_o_> JLlu <jLGjlc i — (jlo JjlL^j J-%. jj V <j| 

^Jj jaJ ^-Jjxtnll A 4> all A, \ ^>. is~* 1 1 ^JilUll ^j|j lj_A .^j^.1 

. <JlLLlLo J | Aju± I j_o ^iUaVI 

(J jJI ( ) 4 l| X jJI ^L\.VJ 4 K X nil L y^l J j3 J 

^Lojl^.^1 14a j x A ^>.j .2010/2 j,^ xVtll ^_a I j^.lj j ^3 * < « I 


FLYING BLIND IN POLICY REFORMS (*) 
the Health Care Summit (\) 
stakeholders (r) 

(2 j j. jjU/J 82 <L^AurJI iLxH Jl 

(2011)2/1 


uljVI J a x^a 11 CjLcJ^JI GA- 0 I J ( 


Sli 




<4 Lx- 4| <^L^o 4, x^ll 4xil3 uiu<i^j 


f^\ 
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(jli < 3 ^VuOLI jI^XI 0 ^ 3 ^ dahlia ijy^ J^_JI jVj :CjljjkJO d< 1 jLlWI 

jlo (j£. La £AliyA ^ oljjiUI L$ isbu isLoLl 43 »u I ^_u_lL> jl 1 “ ' ^_iU j^jjuJia (jCLaLdl 

. j^jLa-U a Lea jLLial 


( ”’<£>l^ll oLtij-Ul *4 


atao ^j-o CjliiC. (Jj> " (jl £-o 

I 2 a I ( 3 -° Ujl naV ^jUJI 

cL^JLsi-q ^ q _ Lilajjjj l^al ' 1 " 


(JjlsJL ^.j 3 j <^ill c_JSj_t-a!l atxo 

JkljJI ^iolll o-q jLlkL 


_ J£ inflow and outflow £jlkJI j 
<a_lI 1I . ' >H i i.*^l ^jjLx_q ^jLa 

ju . I I j_a I cJ- L ^“^ I 


l$-i JA j ^1 fchll 1 <Aj| ^cJLjlj £-jL-atl 
^ i ^Ij d^l^S-ll 

uj-iJLi_uI <_a!)llal (ji L£ . c2 \\* II 

Id ^^laj < Q 1 n a II J3 Ja-LaJl 

jIILLa < 4 _»Lg_jJI .^alllll <_l 1 £. ,Jjj 

oljjAll <jd ^j-a 6 jJLa_a <JUu.a 


‘Aalj L<lg w , n J 3 ^1 

-Aj] <^jjAJLaj{± .W> <Ldl jLJul 

i^/lj JjLa JaJlj CjLijIjjJI ,mii^ 


>_fl » :[NIDA jig all ^ <_uUjJI 
<jlq^ JLojiI^I Jji >> <ji ^ s 

Jja is~> JOC. (JjlS J^O 6j-d 
(w |j -2 (J^a 6 j \a 4 \a*^ (JLaJlILcul 

«Sj| jiVl jd JJ£. 


A STASH IN EVERY FLUSH (*) 
Sewage Standards (**) 
The U.S. Office of National Drug Control ()) 
Policy 

the National Institute on Drug Abuse (T) 


(( . 4-aJ dVdl <jl2jL$JI 

^jlujI Ca ILkl 2k I J — aaIL ^2 Jj3j 

£. Culj l LlU <2Lk| t^^Lxaj ll 

CjLVjJI 3 P l UJLiVI <_aJjLkll CjI JUU^JJ 

(ilUL-%. i Jlc 6d^lll 

UijSLa I klSj . T)j5L>jj I A 

OljJ-iXI d \ \ Ujj 1 1 s\ ujLuxJI 

0) (ONDCP) S.urmi oUjJI 

2006 ^.Ic ^.Ui <LoLojl^I 

LLaj-o 24 cjIa^JlII 6 jLlLL*^ jL-jj 

ijj) ^ w) .A. a j^al 9 11 T^Joji lIjI j <_jlj J_oj Ja uaJi 

j£j-* ^LokJI j— ^ j-Aj] <c^ljj — 0 D> 
A 1 1 ol < jIa! ^ jjlSj 

I j| <j 1 jVian ^kJ)) :0NDCP 

t 1 ^ \lc jLoIlcV! J\ \ <Jua^_lll 6 j-A CiLjl 

^y^)) (( . <_ojlS Cal J L^j-S 

^ 9 - 

^ ^Illa ^jJI ijft — jUI filial Sj — *2 

^jJI ^Llla^l J JX. lJIjJIJ LoS <j J^jVI (JLu^. 

l iVn'j (J uji JU] J 

' y "9 " * 

(( . cli^L-uJ ^1 ^LjJa^fl J J-C 

^_a JalTL-%. ONDCP uj — ji^-ll — 1 ^jxuJj 

jJl£. < Ca I j LlL^.V I o Cj-S^I 

S (j^LkJI j(j ttl 2)-° ^ 

<1jJ| iaLoj^. 5Jl^ jjj (r) (NIDA) oljJ-MI 


£>\ jO^XI JjiS 

<L$3ruXt JS ^ 

Sjyuill i±J ! lZJ t ^ ^ * f f 

{ ix.xt 4 \l ^j! &L lc <^-4 

. lZjI^J.^ 11 ^Jsbu (JjJUi'^JI 


2)1 <-0-^-2 LjjI — JjI j — ljj 2>^e 

Lju L*_ojl^-c <jJ| 2 j La jl LLo 2>^ I 

I J I ( ib ^ ^iaj^Js I CjI^) JlA -11 ‘ ^ a 

6 L_o 2 >a CjLjjC A X \ \ \^ 4 \ \ q \ <jJ|_*_a Cxi ala 
j^Ja j . L^jJaLuJ CaLLi 2> c - (jlv^k 01 

^jJI 5 j^jIjJI CaUjllil Jjj x\ Ljia (- LlLxJI 

■ Calj-Lxil ^Ial_3 LJ Caj J^jJI ^ 

4 9 a ^ ^ 4 _ajlC j \j 1 ^ 1 1 ^1 xa jl allcl 2)^ ^ > » 

s> ^ 

^jJlc. 4 ^j__Luj La |j_A ((< (Jj 2 >° ^ ft-L-s-a j 

J-»jLa % a 2 >a] <^ IL^La .R> jxj j\a<iII 

juj\ S&j ( [ ^J^La_a ^_S 4 j 2I jjJI CjL^j^U 

0 9 " 

mass spectrometry 4liSJI lJllL jxiLi <Aaji 

J_aj ^1 jL^a^l ^_a Ca iLx-A^JI ^Lxa JjlL^JJ 

call 4 j 2 L a ^ 1 1 6jUI Cul^J *2)^^ 

w ** 

f '"?N Jj— tj— ljl tbenzoylecgonine 

(Jjls kia <y ^\£ jill 2xi^ <J^ t ^ 3LJ 

jaj)) :<^ 11 \\La> j . ^LajJI ^_s ^xs-ll <Lls 

jM — Ai r y ^ jV 2>° ^1^ 2)1 

4 juj| (Jjlxj La J-aja^a ^xJI 2)1 Lc ^. j <4_^JjLa-a 
(( . 2A I 2h° Lla La I^C J-L^ 


Lxaj^JI 4_ 


JuoaLasaLJkja .1 CxaC^-x. 




^2)3^ j(j) Aa^J 4_*_aLa. 2>°] <J-L-S .J> 4, n a a 1 1 

liquid J3 L_ujJI ol j— I ^jiLajj 

.iLLxa ^2L1 j ^1 I ji ^ lA j chromatography 
a J_a Jja. Si Jl JJ L<aa 2> : ^ )) 1 jlS> Jj ^ J 

caLaLjxLaJsl jj snapshots Caliail 2 kV 

^ lc- (Jj) A^>^. ll (A h .a Calijlj J 

Lxa I 'yxaJa J a ) Cal Jkikil — LLklJ ^ clca 


surveys 2 ^ AxL- Jj-^a^JI ^la 
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(iULlHuu 1 CjLuiu) 80 ^AusJ! tULLJ 


ls-'I £*-“=>141 f4® u — ^ 

<6jljVI l aSSl! aJI A aMI 3aLcjJI dial <_uLu_u ^\^uc»y 

9 

<jl!c- ^Gaa < 3\a*.A ^jxiL-ul ^£j_<_u t*ll*iA*i *2 jjlaLoj^JI ^j| s 

3a^_aLsJI L&Jal^C d^c jjljlxjLII ^fl LJ J^AA jj j < I JLaiAl J jjj 

. 1 ^ q \ x^T\ A< n 3 jGjajaJa ^c_aI ja ^A <.-v.-s.GLII L^aIsI^Cj 


t till 4 a ha 111 <*dA j 
Afl 1 « -v ^ I JJfcj <^l ts*i a^s-v^ 


jLu_oJI IGlaUG (jLa <^jAX3l]| ^_lcj 
^A ij aA W1 1 j A i m 1 L^Lw-ddl 4 -aJ.I 


JdA < 2 _jlLJLj . dla^K aTiI! dill d^C <AaAJ <aj^. I ^JdAjJ iJjfc J a jaC 

jL£ ^aaI til <^aIHI jjJlLII 3 K dilj ^.UsljJI Jxa 
dial Jj LJJLO <aIa^ ( J--v,.\jl 1 I d^C ^jjJjlSU JLvll I JJfc ^A J^LlII 

JLJI La^j .<Kgl 1 I 6 JJ& <LvJIjl 1 4 -ojiUI oLs-jj dull) 

sT 9 

UjJ <£-Jj-duA 1 Jj_<_<JLA JA& J^G| I"° (* 1 A-V q 3 aLcjJI 

. ^JJIaJuJI ^CjJI ^1 J 4 aAa <^JUj-JuJl 1 I ^jnl-vllj jjj \a 7 i 11 ^jhI-V a 

j- o l ^ li)) < ^LL-GUaI ^j_<G>j_a ^A <1 ujAj o^aJuJI dlad--y Jj 3 j 

"99 0 9 " 

jMjJI <a!aa 3 4 jAjA.-vJ 1 6 ^jl-vJI &jj ail Ci ((^— ij^JI 

j j ^ a -v 1 1 ^Ajj < LAjajIsa <Lv)ja .Jill dial a d-sGlII j LajLiaGaIj 

. 4 jAjlL-vJI dla I j LlsJ Ia iUU ^^AjAi^l 
^ 1 c d^vXAA < JaasAI <jL>JsA <Ju_tjLu_u dial jl jA GLLaV 3 aI Ja^j 

jAA^ jAJlXA JS £_»J_<-UjJ JjlLG <U<L ^1 1 J I I 

I j-A ^ . <JL 2 ^iL<- 0 ^fl L^jl uiLluj ^A <L^jjAj 

(j-ll Sjc Jl 4 -a-j 2 Cip. c_Jj ^aI J-O <^Jl 3 LxL LcuL-ul 
jIajJI II j^jl 1 gl__<_uj ^gII oljVI (JjLllI ^j^-^jLg ^I^jl^. 

£j£. dllj ^A ^blj A <X*y Lx-GaI <jJI jJI ^Lv^ju-uj . L^jJI 
6 jj t — ulo (J-g <G I_aj (Jl ^jl L-GjI (jioJsl (j -<3 •»— . ajJI ^AljAi 


^jJI <iv-(-allL <AAj-oj) (j^AjLsJI e- I^aJJ <_o^_Lo <^->j < tnll 

£j£. 4_zvllLoj (| J AjGj 4juAj I 5_u_plA A xJ ^yc\ a AT> 

S J I I J-Glxj UUJ I j_A . r\-v llj l^jL-vJl CjIajlIxjJ 

<Jl^j L*yJ I I JLluuV I 1 -y 1 1 1 ^ 1c. | 6 Ji xVm I j 

JLa£.^fl JU. j Cj 1 ^ 7“ J J <4ajl12ijJI Cj 1 jA.-vJl Sjj^ SjIa^U 

. I ' dlji-cii-aAj 

^j_AjjiJI J iAxlll ILsJI j5v-vJI I loUaj ^A \j 

<cl JA J £^JL~V its J <AV^L-yJl jaI jjJI <J t_UA jjLzvaa d^L^liJ 

dJjAA ^jG jl jl (JaSI (j ! .^LojIaJI <aa j5L-vJ1 £j\ JVI 

^ 1 < 4_tAs Lg Lu^o LaI Lc ^j-o_c (j^ j^L)” 0 ^ I^aGJ d-» Ij l>J I 

. <AAj-Gj jIaJ d-ll^AA. ^A ^jJAVJ-UAA J | < Lo <^A^> (jAj L^JlO J^A 

4a1c. ^-Lxj d^l (-uLu-aJI dliljLGvJ U -V ^ \ ^ IaaAJa ^jIa tdilj J 

cj- 0 |jAA$ jniM ^j| JA V ‘Lxi -3 J A ^ll ^GjJ-SLa J 

<di!j (JaAj jj (jjj < L^aA J^> \-vTi IGa cuLu-aJ ^JLiJI 

■ . <AaxGj jIaj dljl^AA. JJ jcJLtAil L^aA ^ 2 GlJI dJjAJ LuIa 

<^jjjSLlxj .D .J> 

war cabinet (^) 


. 6 JjA ^lj(J (jIaS_cua 

(j\A S ^jJI — J ^Llo ol IaxJI ,jA I eJjJI <_U I (jl 

t_Sj-cOA | I Jjlv-v^ (j\^\ ^Ij UJ LujGa (£ \ ^ 1^. I ^ ^ \\l~i"\ 

1 -AjJIA ^A ^.Ic (J^ duA 6 JaIaJI A £\ \1^C. (Jj& jG — A uJa A Lt-^^A 

** '9 9 

d^ljjL-yll I ^AlULxj £j£. ^ Iaa *)! 6 jl C ^aJI ^ OJAvil Cj\ AaU 

iGdL-VA dlA LjlA l l^A ^j-^GjA ^ill cTjLaaUJI jl A, A^AAjaJI 

<^aaIa ,B> J^Aj j . dljl j jGv-ll 6 ^L*_o ^avJLjlI icUJI ^aI ji.1 I 

(j-ul j^-Ja <£, j^^vl <AlLa jJI (Jjl3 ^Jl J-i-G jJfe jj 

the djl jJ-GJlI oL-(-uLuau ^GjlLI ^JJLGIJL ^xja d^l jdiJsl 

I fj) ^ajLjJI jJja J>iUv 3 oa» :[Drug Policy Alliance 

Lo j\c dliljjGvll ^jjJalxAA V ^GI ^aa j 5 LvJI ^JlILa col 

^jiJI cAaJ L t_uV I <£.lWi mL L>l ‘(j^l J (( • ‘-^‘i ( 1 )^ ^G^h (-UA 

djIj-Gvil ^J^LalxjA ^jaGJI jljA^fl <AJa JJava jdjl ^jVI LftJJi i.s\ s dj-VA 
JjA C^IGIaa (Jj) ^-v 11 )) :<^JJaaIa> J • LlLsA 

L&jJ xs~l A £jA 6^ LT 3 ^IGaxJI ^AAAA ^JLAAA ( 6iA ^ 

** ^ 0 

((. UIaC (Jaavju-ola I J-A j < ( jGaL^.jJsl > ^la-du <aA ^Gla dlA jJI ^A 

jaIja JA 4 aGLaaU 1 jljll ^LsGlJ ^-A-ulj aha (jAjii 

<A-£slivJI GJjJavII JjI jil 4 jl^jaJ ^ till MAa^LaJJ <Aax 3 lLa <AJj 

CIjIajLLaA ^UJI 5 av 1 a^J td^ljwCAll &j— aLsla ^LvJLslau 

(J±a ^A d-il j jGvl.1 ^.1 jGGL_ol dl3 Iaj)^ a ji a (j^A 6j-oJJ 4 aAjAav 

^.JC jl — <aJL*A d^C LuGaI doll Ij-A (^A UJ^A JAj . A q 1 a A a 

: <d)jpj > JjAj j . d^ljjGJsl 4 avaIGJs <AJl 3LA J^AV — <1 jJlxA 

jj t/iA dli-L-^Gu_ul JA l^Gl ^UJI (jGijA CiUsJ-uj dliJAlc! ^jl )) 

^j^Ca dA ._ ^ I < . iV I | d_A ^jIa < dd 1 at a \ -y 1 1 d.-y 1 d)-° 6^ J -s a 6 jLa 

((.ddlGl^AaVI 6J-4 ( ^a J^GJI ^Gl^la ^ J-y.1 
<aa j5L-yJI Ja ) ^11 jj-o (^AJaa ddMMl ^)Ia IaaL . j 

Ja ^.1 ^ — LI <a 1 L>jJ| ddlj G Allj — <-uJl^ 

duJI (^_5-2A ■ <jj l A -V y I Jj} II 6J A JjLA (^-1^ Jj t^'"V 11 

^jjSajjjI <aVj A LaJ Laj^Laj^j <jJjA> ddG G. I <2007/11 

validity G— ^a^-> j feasibility ^ JJ— ^ j» aaAaJ d^vlj ^ja ^ s 

monitoring j_ud jJI ^KaIaj . JaI cJI ^a! j tmn.^1 


JjAaj .is I G^fl &J_A jldA-c (jjj — Aa j dJjA ^j| J^ — Ul S^aaJ 

^-^aAjaJI I Java — cuVI ^A 6 jIaJJI d£jA ^jl dlAl^-AL)) :<jJaA> 

dial jLjjJI jd& dJJG dlaAAA I o j ja cu^fl <aL^G ^A ((^j>\aI^ J^- tl 

^ ja — cu^fl <aI^G JaA Ijiy^ d)l — f-^^l (jAan — a IdAA — aJI 

Ja ^.1 J^ j] < 2 aJ| .G> J 5 SA La^J (( ■ ( I \ A 1 1 j*. JA JjLA <ji. J u 

^ *C_p J-<SA cut Jij-A ^-a! A^il ^jlk JlO 

Jjlj jAj LsJJ ^Lla ^A Javja La <AjJI_a ^jL) ! Iajj!^ A aJa 


il aIaMI 


a| I aaIj 


<j 1 xj .D> 
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FOOD SCIENCE 

Breeding Cassava to Feed the Poor 

By Nagib Nassar - Rodomiro Ortiz 


The world’s third-largest source of calories could be 
made more productive and nutritious, helping to alleviate 
malnutrition in many places. 



MEDICINE 

Your Inner Healers 

By Konrad Hochediinger 


Meet the newest stem cells. Made by reprogramming 
cells from your own body, they could bypass ethical and 
technical problems raised by embryonic stem cells. 



IMAGING 

Filming the Invisible in 4-D 

By Ahmed H. Zewaii 


An amazing form of microscopy can make movies of 
vanishingly small, nanoscale objects in action. 
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EXCLUSIVE POLL 

In Science We Trust 


In our Web survey, readers show strong support for 
science— with some notable exceptions. 



PHYSICS 

The (Elusive) Theory of Everything 

By Stephen Hawking and Leonard Mlodinow 


Physicists searched for a single theory. Instead they 
found several. 





COSMOLOGY 



Dark Worlds 

By Jonathan Feng - Mark Trodden 


A shadow cosmos in our midst may be 
as dynamic as the visible one. 



ENGINEERING 

How to Build the Supergrid 

By Matthew L. Wald 


The U.S. needs a new electric 
transmission system to deliver cleaner, 
more reliable power nationwide. Here’s 
how to get it done. 



MIND 

Desperate for an Autism Cure 

By Nancy Shute 


Diagnoses have skyrocketed, but valid 
treatments are virtually nonexistent. 


64 



MEDICINE 

Alzheimer’s: Forestalling the 
Darkness 

By Gary Stix 


Intervening before symptoms appear 
may be key to avoiding the leading 
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